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1. INTRODUCTION 
This West Lake Landfill Perimeter Air Monitoring Quarterly Report (Report) summarizes the results of 
the first three months (May, June, and July of 2015) of perimeter air monitoring under this program. 
The purpose of the monitoring is to obtain baseline air monitoring data prior to implementation of 
future remedial actions at Operable Unit-1 (OU-1) of the West Lake Landfill Superfund Site (the site).  

The air monitoring activities include sampling for airborne radioactive particulates, radon gas, volatile 
organic compounds (VOCs), and measurements of gamma radiation. Sampling is performed 
continuously at the perimeters of OU-1 Areas 1 and 2. Data collected from the monitoring activities are 
used to assess and document the air quality along the boundaries of OU-1. The monitoring was 
performed according to the requirements described in the Air Monitoring, Sampling, and Quality 
Assurance/Quality Control (QA/QC) Plan (“Plan”) (A&A 2014), which describes the environmental air 
sampling and monitoring activities performed at the West Lake Landfill Superfund Site in Bridgeton, 
Missouri, as required by Paragraph 30d of the April 14, 2014 Administrative Settlement Agreement and 
Order on Consent for Removal Action – Preconstruction Work (Preconstruction ASAOC) entered into 
between the U.S. Environmental Protection Agency (EPA) and Respondents Bridgeton Landfill, LLC 
and Rock Road Industries, Inc. EPA approval of the Plan was received on December 8, 2014. 

1.1 SITE DESCRIPTION 
The West Lake Landfill Superfund Site is located at 13570 St. Charles Rock Road in Bridgeton, St. 
Louis County, Missouri, approximately one mile north of the intersection of Interstate 70 and Interstate 
270.  The site is divided into two Operable Units.  Operable Unit-1 (OU-1) is composed of the two 
disposal areas (Area 1 and Area 2) where radionuclides are mixed within landfilled soil and solid waste 
materials. Operable Unit-2 (OU-2) consists of the remainder of the site and includes several inactive 
landfilled areas containing sanitary waste or demolition debris, a solid waste transfer station, an asphalt 
batch plant, and a permitted sanitary landfill (the Bridgeton Sanitary Landfill), which stopped receiving 
waste on Dec. 31, 2004. The Bridgeton Sanitary Landfill is a quarry-fill landfill containing municipal 
waste, and consists of the North Quarry and South Quarry landfill units. Since late 2010, the Bridgeton 
Sanitary Landfill South Quarry unit has experienced a subsurface smoldering event (SSE). The 
southern border of OU-1 Area 1 is contiguous with the North Quarry cell of the Bridgeton Sanitary 
Landfill.  OU-1 Area 2 is located along the northern portion of the overall site, approximately 1,000 
feet (at the closest) from the outer boundary of the North Quarry landfill unit, and is separated from it 
by a road and by the closed demolition landfill (Figure 1). 

Land use surrounding the site is primarily commercial and industrial, with residential uses located 
approximately ½ mile to the south of the site (the Spanish Village subdivision) and approximately ½ 
mile to the south east (the Terrisan Reste mobile home park). 

1.2 BACKGROUND 
According to the Nuclear Regulatory Commission (NRC), in 1973, approximately 8,700 tons of 
leached barium sulfate residue (a remnant from Manhattan Engineer District/Atomic Energy 
Commission projects) were reportedly mixed with approximately 39,000 tons of soil from the 9200 
Latty Avenue Superfund site in Hazelwood, Missouri, transported to the West Lake Landfill, and used 
as daily or intermediate cover material (NRC 1988, RMC 1982 and 1981). 
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Figure 1  Site Location 
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EPA added the West Lake Landfill Superfund Site to its National Priorities List in 1990. In May 2008, 
EPA signed a Record of Decision (ROD) for OU-1, which selected a remedial action for the 
radiologically contaminated landfill areas and the area formerly described as the Ford Property, now 
called the Buffer Zone/Crossroads property. The 2008 ROD requires installation of a modified solid 
waste landfill cover over OU-1 Areas 1 and 2. 

1.3 CONSTITUENTS OF CONCERN  
West Lake Landfill contains both municipal solid waste and construction and demolition wastes. In a 
March 7, 2014 meeting, representatives from the EPA met with representatives from EMSI and 
requested that air monitoring be performed for airborne radiological contaminants and volatile organic 
compounds (VOCs). A Baseline Risk Assessment (BRA) was published in 2000 and identified the 
radionuclides of concern at the West Lake Landfill.  These compounds, plus EPA’s requested VOC 
sampling, are the constituents of concern (COCs). 
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2. AIR MONITORING APPROACH AND SAMPLING METHODS 
An integrated system of 13 environmental monitoring stations has been installed at the site. Twelve of 
these stations are located around the perimeters of OU-1 Areas 1 and 2, with two located close to the 
nearest on-site buildings (the landfill office and the transfer station building). The thirteenth station is 
located in the southwest corner of the site, the farthest distance on-site from Areas 1 and 2.  These 13 
locations were selected to ensure that the monitoring network encompassed Areas 1 and 2, including 
the landfill entry road and the road through the center of the site (See Figure 2).  

An on-site meteorological station (the “met station”) measures and logs temperature, barometric 
pressure, relative humidity, wind speed and direction. The station is located adjacent to landfill office 
building (13570 St. Charles Rock Road).  

The monitoring network shown in Figure 2 provides coverage around Areas 1 and 2 under all wind 
direction conditions. The air monitoring and sampling locations near the center of the site are arranged 
in a broad line oriented approximately southeast to northwest and parallel to the predominant wind 
directions. Additional stations are located transverse to this orientation, parallel to the less dominant 
southwest and northeast wind directions. Stations A1-A6 and A9 bound the perimeter of Area 2. 
Stations A5, A7, A8, A10 and 11 bound Area 1. Station A13 is at the southern boundary of the South 
Quarry pit area, and is located upwind of Areas 1 and 2 based on the predominant southerly wind 
direction as shown in Figure 3 and Figure 4.  

Table 1 lists the types and quantities of environmental monitoring equipment for the different 
monitoring stations depicted in Figure 2. The table also lists the COCs measured by the equipment 
housed at each station.   

Table 1  List of Samplers for Perimeter Monitoring 

Perimeter Monitor Inventory per 
Location 

Sampling Mode and 
Collection Frequency Contaminants Measured 

Proposed list of samplers at A01, A05, A07, A08, A11 
 

 

Metered air pump with dual chamber sampler for 
particulate fiber filter  Continuous / Every 28 days Total alpha and beta activity 

 
Alpha Track Etch Detector for radon gas Continuous / Quarterly Radon-222 and radon daughters 

 
Radiello RAD130 Canister Continuous / Every 14 days Volatile Organic Compounds1 

 
Radiation dosimeter (TLD) Continuous / Quarterly Gamma radiation levels 

Proposed list of samplers at remaining on-site and perimeter locations (x8) 
 

 
Metered air pump with filter to collect particulates Continuous / Monthly Total alpha and beta activity 

 
Alpha Track Etch Detector for radon gas Continuous / Quarterly Radon-222 and radon daughters 

 
Radiation dosimeter (TLD) Continuous / Quarterly Gamma radiation levels 

 Meteorological monitoring station   

 High resolution wind sensor Continuous Wind speed and direction 
1 The Radiello 130 media are analyzed for the list of analytes included in Appendix F of the Plan.  This list was provided by the 
laboratory and reflects common analytes for which sampling rates have been calculated for the Radiello 130 media.  
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The sampling and sensor equipment in each monitoring station enclosure operate continuously. The 
equipment in these stations consists of a high volume air sampler for airborne particulates, a continuous 
radon monitor (alpha track etch), and an environmental radiation detector called a thermoluminescent 
dosimeter (TLD). Alpha track etch monitors provide a cumulative measure of radon gas present and 
allow determination of average radon levels for the sampling period. TLDs measure ambient gamma 
radiation levels. 

Particulates gathered on air sample filters are collected every four weeks (28 days) and analyzed for 
alpha and beta emitters. Radiation dosimeters and alpha track etch detectors are exchanged and sent for 
analysis every calendar quarter. 

Five of the monitoring stations house continuous passive samplers to monitor for VOCs. Monitoring of 
VOCs is performed using the Radiello RAD130 chemical adsorbing cartridge diffusion samplers that 
are left in place for periods of 14 days. The Radiello RAD 130 cartridges consist of a stainless steel net 
cylinder with 100 mesh grid openings and a 5.8 mm diameter, packed with approximately 530 
milligrams of activated charcoal. VOCs are trapped by adsorption and recovered by carbon disulfide 
displacement.  

Table 2 provides a summary of the types of measurements, sampling numbers and frequency as listed 
in the Plan.  

Table 2  Field Sampling Summary 

            Field QC Extras   

Analytical 
Parameter 

Level of 
Sensitivity Matrix 

Sample 
Frequency 

Container 
Type 

Annual 
Subtotal 
Target 
Field 

Samples Trip Blank 
Filter 

Blanks 
Field 

Duplicates 

Total 

Annual 
Field 

Samples 

Gross 
Alpha/Beta 

1 dpm/  
sample 

Air 
Filter 

13 x 
Continuous 

 Air Samplers 
/Monthly 

Glassine 
Envelope 156 NA 12 12 180 

Radon 0.5 pCi/l 
Track 
Etch 

Detector 

13 x 
Continuous 
Samplers 
/Quarter 

Track Etch 
Detector 56 NA NA NA 56 

Gamma 
Dose  1 mrem TLD 13 x Stations/ 

Quarter TLD 56 1 (Jan 2016) NA NA 56 

VOC 

See Plan 
Appendix 

B for 
MDL and 

RL 

Radiello 
Canister 

5 Continuous 
Every 14 Days  

Radiello 
Canister 130 1 (8/15/15) NA 

1 
Every 14 

Days 
156 
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Figure 2  Air Monitoring Locations 
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Figure 3  Predominant Wind Directions 
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Figure 4  Predominant Wind Directions 
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2.1 DATA EVALUATION 
The purpose of the air monitoring program is to provide baseline data regarding air quality prior to 
implementation of remedial actions. Ultimately, baseline data will be compared to future data obtained 
during implementation of remedial actions to assess whether such actions contribute to any release of 
radionuclides or VOCs.  

Data from May and June were analyzed for isotopic uranium, isotopic thorium and other radionuclides 
by gamma spectroscopy. At least one set of samples for each three-month sampling event will be 
submitted for isotopic analysis and gamma spectroscopy.  

2.2 SAMPLE COLLECTION AND ANALYSES 

2.2.1 Air Particulates 
Air sampling equipment is calibrated, and the functionality of the equipment is checked according to 
manufacturer specifications and A&A procedures 5.1 and 5.2, “Calibration Procedure for PM2.5 Air 
Monitoring” and “One Point Flow Audit for PM2.5 Air Monitoring”. Samples are collected according 
to the instructions contained in A&A procedure 5.3 “Sampling Procedure for PM2.5 Monitoring” 
(Appendix H).  

Air particulate samples are collected every 28 days and submitted for analysis. The operability of air 
sampling equipment is verified at the time of sample collection according to the One Point Flow Audit 
portion of Procedure 5.1 (Appendix H). Air flow meters, differential pressure indicators, and other 
devices used to determine volumetric flow rates of air particulate samplers are calibrated annually. 
Copies of the calibration records are maintained on-site as well as in A&A’s corporate offices. 

The air particulate samples are collected on 8 inch by 10 inch quartz filters. The laboratory removes 
five independent 47 millimeter (mm) pieces for the aliquot. Each 47mm piece is adhered to a planchet. 
Each planchet is counted, and the counts summed. For the field duplicate, five pieces are removed for 
the sample, and five pieces are removed for the field duplicate, and each set of five pieces are counted 
and summed separately. The field duplicate is collected from a different sample each month. A blank 
filter is submitted and analyzed with each batch of samples submitted to the laboratory. 

May and June particulate filters were submitted for isotopic analysis for the first quarter. At least one 
set of samples for each subsequent three-month sampling event will be submitted for isotopic analysis 
and gamma spectroscopy in addition to the gross alpha and gross beta analysis.  

2.2.2 VOCs 
Passive Radiello samplers for VOCs are deployed on five of the air monitoring stations. For the first 
three months of the project, Radiello detectors were deployed on Stations A01, A05, A07, A08 and 
A011. Samples are collected every 14 days and submitted for analysis. On a rotating basis, a field 
duplicate is placed in one of the stations during each 14-day sampling cycle. The Radiello 
passive/diffusive samples are analyzed by Gas Chromatography Mass Spectrometry (GCMS) using 
EPA method TO-15.  
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2.2.3 Gamma 
Gamma radiation is measured by installing Thermoluminescent detectors (TLDs) at each of the 13 air 
monitoring stations. The TLDs were installed approximately three feet above the ground surface inside 
a housing shelter. A duplicate TLD was installed at one of the stations.  

   

Mirion Technologies forwards 14 new TLDs to the site approximately 5-7 days prior to the quarterly 
change-out event. Upon arrival, the packages are examined to verify the number and designations of the 
new TLDs.  

TLD change-outs were performed July 23 and 24 and consist of unclipping the exposed TLD at each 
station and attaching its replacement to the metal bracket. A duplicate TLD was placed in station A11 
during the May-July 2015 sampling period.  

The  TLDs are placed in the shipping envelope provided by Mirion. The envelope is sealed and placed 
into a FedEx envelope that is labeled with the following statement cautioning against X-raying the 
package.  

 

 

 

 

 

2.2.4 Radon 
Radon alpha track detectors are used at the monitoring stations to measure alpha particles emitted from 
radon and its associated decay products. Radon detectors are co-located with TLDs approximately three 
feet above the ground surface in housing shelters at the monitoring stations. The radon detectors are 
collected every three months and sent to an off-site laboratory for analysis. Recorded radon 
concentrations are listed in picocuries per liter (pCi/l).  

Table 3 details the analytical methods required for each contaminant of concern.  

                             CAUTION: DOSIMETERS 
DO NOT SANITIZE, X-RAY, IRRADIATE, OR 
NEUTRALIZE PACKAGE AS PRODUCT WILL BE 
DAMAGED.  KEEP AWAY FROM RADIOACTIVITY, 
EXCESSIVE HEAT, AND MOISTURE. 
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Table 3  Sample Analyses and Methods 

Analyte 
(COC) 

Collection 
Method Test 

Sensitivity 
Level Test Facility 

Facility 
Location 

Thorium 
Uranium 

Radium-226 

Particulate Air 
Sample (4 in) 

EPA Method 
900.0 

Gross Alpha/     
Beta (GAGB) 

1 
dpm/sample 

Eberline 
Analytical Oak Ridge, TN 

Rn-222 Track Etch Alpha Track 
Etch 0.5 pCi/L Inspect USA Marshall, NC 

Radiation 
Dose TLD TLD <1 mRem Mirion Tech Irvine, CA 

VOC 

Radiello Code 
130 Passive 

sorbent diffusion 
sampler 

carbon 
disulfide 

desorption 
followed 
GC/MS 

analysis by 
EPA Method 

TO-15 

See Plan 
Appendix E 

Eurofins Air 
Toxics Folsom, CA 

2.2.5 Accredited Laboratories and Contacts 
Eberline Analytical 
Mike McDougall 
601 Scarboro Road 
Oak Ridge, TN 37830 
Tel 865-481-0683 

Eurofins Air Toxics 
Kelly Buettner 
180 Blue Ravine Road, Suite B 
Folsom, CA 95630 
Tel 800-985-5955 

  
Inspect USA 
100 S Main Street, Ste 609 
Marshall, NC 28753 
Tel 888-480-8812 

Mirion Technologies, Inc. 
17192 Murphy Avenue 
Irvine, CA 92614 
Tel 800-251-3331 

2.2.6 Data Management  
The laboratories performing radioanalytical and VOC analyses supply Level IV CLP-like data reports 
with all analytical results to Auxier & Associates, Inc. (A&A) and Engineering Management Support, 
Inc. (EMSI). These laboratories also supply analytical results in electronic spreadsheet format to the 
A&A Project Manager and EMSI.  

2.2.7 Data Verification, Validation, Quality Assessment, and Delivery 
The primary goal of data verification and validation (V&V) is to ensure that decisions are supported by 
data of the type and quality needed and expected for the intended use. Data verification is the process of 
evaluating the completeness, correctness, and consistency of a laboratory package or final data to 
assure that laboratory conditions and operations are compliant with project plan documents. Data 
validation addresses the reliability of the data. Results are evaluated to determine the presence or 
absence of an analyte and the uncertainty of the measurement process for contaminants of concern. 
Finally, scientific and statistical evaluation of the data may be required to determine if the quality of the 
data can support its intended use (MARLAP 2004). V&V and summary reports are generated and 
submitted to project management.    
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3. RESULTS SUMMARIES 
Assembly, testing and calibration of the air samplers was performed in April, 2015. The Radiello 
samplers, TLDs, and track etch detectors were added to the stations. The first quarter of sampling began 
May 1, 2015 and concluded July 23, 2015.   

The met station, while installed, was not logging data at the time sampling was initiated. The met 
station began logging data on May 26, 2015. Data for May 1 through May 25 were obtained from the 
Cli-Mate website, the Midwestern Regional Climate Center's Application Tools Environment for 
accessing climate data and value-added tools, located at http://mrcc.isws.illinois.edu/CLIMATE/. The 
wind roses for May, June and July are shown in Figure 5, Figure 6 and Figure 7.  

Telemetry was installed for stations 1, 5-8, and 10-13 on June 25, 2015, and on stations 3, 4, and 9 on 
July 6, 2015. The telemetry sends a text message to specified individuals if power is lost to the unit. 
Telemetry was not installed for Station 2 until it was relocated due to flooding.  

3.1 OFF NORMAL EVENTS 
During the first sampling quarter, two units experienced significant off normal events. station 9 failed 
during the May sampling period due to an electrical issue. Site personnel did not know of the power 
failure until samples were collected on May 27/28 because telemetry had not yet been installed. As the 
sampling duration for station 9 is not known, the volume of air sampled by it cannot be calculated for 
the first 28-day air particulate sampling cycle. Power was restored to the unit on June 1.  

The site experienced significant rain events in late July, and as a result the location of station 2 flooded 
sometime between the filter collection on June 24 and when the station flooding was discovered on July 
23. Station 2 has since been relocated to higher ground.  

3.2 AIR PARTICULATE RESULTS 
The particulate air sampling duration is approximately 28 days, at which time the air filters are 
collected, packaged, and shipped under chain-of-custody to the radioanalytical laboratory. In May, the 
samples were collected on the 27th and 28th, the 23rd and 24th for June, and the 22nd and 23rd for 
July. The laboratory acknowledged receipt of the samples on May 29th, June 30th, and July 29th 
respectively.  

An aliquot of each 8 x 10 filter was analyzed for gross alpha/gross beta activity (GAGB). For the first 
quarter sampling events, the initial results were reported in pCi/sample due to delays in obtaining data 
from the meteorological tower. The following process was used to convert the results from pCi/sample 
to standard units:  

1. Convert the pCi/sample result to standard units. 

Divide by 1E6 to obtain μCi/sample. The result reflects the gross alpha or gross beta activity on the 
entire filter. 

  

http://mrcc.isws.illinois.edu/CLIMATE/
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Figure 5  May Wind Rose  
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Figure 6  June Wind Rose 
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Figure 7  July Wind Rose 
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2. Determine the volume of air sampled.  

The density of air, and thus the air flow through the filter, is affected by changes in air 
temperature and barometric pressure. As described in Procedure 5.3, “Sampling Procedure for 
PM 2.5 Air Monitoring”, the anticipated temperature and pressure (based on historical 
meteorological conditions) is used to set the Mass Flow Controller (MFC) to the target flow rate 
of 40 cubic feet per minute (CFM) for the sampling period. At the time of filter collection, the 
actual conditions for the sampling period as measured by the met station are used to calculate 
the actual flow rate. The met station data are presented in Appendix G. 

For the first quarter of sampling, two sources of meteorological data were used to assess the 
impact of variations in density on the volume of air sampled by individual samplers. For the 
month of May, meteorological data was obtained from Lambert – St Louis International 
Airport. Concurrently, a meteorological data logger was installed on the Bridgeton Landfill 
property and began operations on May 26, 2015, allowing collection of site-specific temperature 
and barometric pressure data for the June and July sampling periods.  

The actual flow rate for the sampling period is converted from CFM to milliliters (ml) or cubic 
meters (m3). The flow rate is then multiplied by the sampling time to obtain the total volume of 
air sampled.  

3. Calculate the concentration of the air sampled. 

Divide the activity calculated in step 1 by the volume of air sampled as calculated in step 2. 
Unit conversion is necessary in order to compare to the results obtained by other entities such as 
the EPA or NRC emission limits. Activity units and volume units are chosen based on the 
equivalent comparison units. 

3.2.1 Gross alpha and gross beta results 
The gross alpha and beta results for each station in pCi/m3 for May, June and July are shown in Table 4 
and Table 6. The three months of results are reflected graphically in Figure 8 and Figure 9. Statistical 
evaluations will be performed on the data in subsequent reports when sufficient numbers of sample 
results are available. A summary of the validated results is shown in Appendix A. 

The results of the first three months (May, June, and July 2015) of on-site monitoring for gross alpha 
and gross beta were compared to the results obtained from the EPA off-site monitoring program over 
the period from May 2014 through February 2015. The EPA Offsite sampling results are shown in 
Table 5 and Table 7. Overall, the gross alpha results obtained from the 13 on-site stations are similar to 
or slightly higher than the results obtained from EPA’s five off-site stations. The average sampling flow 
rate goal of 36-40 CFM was met in all cases, but the higher readings associated with stations 5, 8, 11 
and 13 for July were associated with lower average flow rates due to filter loading. Whether this effect 
is statistically significant cannot be determined until additional on-site data are obtained. The 
differences may reflect dust levels, seasonal conditions (pollen levels), differences in precipitation (i.e., 
soil moisture), and differences in the total particulate levels between the period covered by EPA’s air 
monitoring program and the period covered by the on-site air monitoring program. The gross beta 
results obtained from the 13 on-site stations are similar to the gross beta results obtained from the EPA 
off-site monitoring locations.
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Table 4  Summary of On-site Gross Alpha Results 

 
May June July 

Station pCi/m3 CSU pCi/m3 CSU pCi/m3 CSU 

A1 1.45E-03 1.83E-04 2.08E-03 J+ 2.52E-04 3.39E-03 3.95E-04 

A2 1.54E-03 1.92E-04 2.42E-03 J+ 2.88E-04 
  

A3 1.52E-03 1.90E-04 2.43E-03 J+ 2.90E-04 3.27E-03 3.81E-04 

A4 1.28E-03 1.62E-04 2.34E-03 J+ 2.80E-04 3.85E-03 4.44E-04 

A5 1.40E-03 1.76E-04 2.11E-03 J+ 2.56E-04 4.42E-03 5.08E-04 

A6 1.75E-03 2.15E-04 5.27E-04 J+ 7.93E-05 3.45E-03 4.02E-04 

A7 1.37E-03 1.75E-04 2.57E-03 J+ 3.07E-04 2.29E-03 2.75E-04 

A8 1.50E-03 1.88E-04 2.45E-03 J+ 2.93E-04 4.57E-03 5.27E-04 

A9 
  

2.43E-03 J+ 3.00E-04 3.38E-03 3.94E-04 

A10 1.09E-03 1.41E-04 2.41E-03 J+ 2.90E-04 3.22E-03 3.78E-04 

A11 1.95E-03 2.37E-04 2.32E-03 J+ 2.80E-04 4.07E-03 4.69E-04 

A12 1.58E-03 1.97E-04 2.54E-03 J+ 3.02E-04 3.86E-03 4.45E-04 

A13 1.40E-03 1.78E-04 2.71E-03 J+ 3.21E-04 3.18E-03 3.72E-04 

Table 5  Summary of Off-site EPA Gross Alpha Results (Tetra Tech 2015) 
Summary Statistic Station 1 

(pCi/m3) 
Station 2 
(pCi/m3) 

Station 3 
(pCi/m3) 

Station 4 
(pCi/m3) 

Station 5 (background) 
(pCi/m3) 

Detections 32/40 32/40 27/40 26/40 28/40 

Minimum Concentration 1.99E-04 U 1.93E-04 U 1.02E-04 U 1.17E-04 U 1.10E-04 U 

Median Concentration 6.17E-04 6.25E-04 6.71E-04 6.11E-04 6.61E-04 

Maximum Concentration 1.63E-03 J 1.68E-03 J 1.58E-03 J 1.38E-03 J 1.65E-03 J 
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Table 6  Summary of On-site Gross Beta Results 

 
May June July 

 
pCi/m3 CSU pCi/m3 CSU pCi/m3 CSU 

A1 1.84E-02 J+ 2.55E-03 1.95E-02 J+ 2.71E-03 2.36E-02 3.27E-03 

A2 1.94E-02 J+ 2.69E-03 1.95E-02 J+ 2.71E-03 
  

A3 2.05E-02 J+ 2.84E-03 2.27E-02 J+ 3.15E-03 2.42E-02 3.36E-03 

A4 1.76E-02 J+ 2.44E-03 2.20E-02 J+ 3.06E-03 2.57E-02 3.56E-03 

A5 1.73E-02 J+ 2.41E-03 1.99E-02 J+ 2.76E-03 2.60E-02 3.60E-03 

A6 1.92E-02 J+ 2.66E-03 4.06E-03 J+ 5.74E-04 2.27E-02 3.15E-03 

A7 1.74E-02 J+ 2.42E-03 2.09E-02 J+ 2.90E-03 1.56E-02 2.17E-03 

A8 1.89E-02 J+ 2.62E-03 2.56E-02 J+ 3.55E-03 2.82E-02 3.91E-03 

A9 
  

2.21E-02 J+ 3.07E-03 2.34E-02 3.25E-03 

A10 1.53E-02 J+ 2.13E-03 2.13E-02 J+ 2.96E-03 2.03E-02 2.82E-03 

A11 2.16E-02 J+ 3.00E-03 2.03E-02 J+ 2.82E-03 2.49E-02 3.46E-03 

A12 2.15E-02 J+ 2.99E-03 2.19E-02 J+ 3.03E-03 2.40E-02 3.33E-03 

A13 1.86E-02 J+ 2.59E-03 2.27E-02 J+ 3.15E-03 2.12E-02 2.94E-03 

Table 7  Summary of Off-site EPA Gross Beta Results (Tetra Tech 2015) 
Summary Statistic Station 1 

(pCi/m3) 
Station 2 
(pCi/m3) 

Station 3 
(pCi/m3) 

Station 4 
(pCi/m3) 

Station 5 (background) 
(pCi/m3) 

Detections 40/40 40/40 40/40 40/40 40/40 

Minimum Concentration 1.15E-02 4.13E-03 J 1.32E-02 J 1.32E-02 J 1.21E-02 J 

Median Concentration 1.96E-02 1.96E-02 2.02E-02 2.01E-02 1.91E-02 

Maximum Concentration 3.57E-02 3.61E-02 3.88E-02 3.70E-02 3.53E-02 
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Figure 8  Graphical Representation of Gross Alpha Results in pCi/m3 

 

 

Figure 9  Graphical Representation of Gross Beta Results in pCi/m3 
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3.2.2 Isotopic and gamma spectroscopy results 
As expected, the isotopic and the gamma spectroscopy results show only naturally occurring 
radioactive materials. Isotopic results for uranium-238 and thorium-230, and combined radium 
results (the sum of actinium-228 (for radium-228) and bismuth-214 (for radium-226) from gamma 
spectrometry) for each station in pCi/m3 for May and June are shown in Table 8. Statistical 
evaluations will be performed on the data in subsequent reports when sufficient numbers of sample 
results are available. A summary of the validated results are shown in Appendix B. 

The results of the first two months (May and June 2015) of on-site monitoring for uranium-238, 
thorium-230 and combined radium were also compared to the results obtained from the EPA off-
site monitoring program over the period from May 2014 through February 2015. The EPA off-site 
sampling results are shown in Table 9. In almost all cases, the isotopic uranium and thorium and 
combined radium results obtained from the 13 on-site stations are lower than the results obtained 
from EPA’s five off-site stations.  

The isotopic results were converted to µCi/ml and compared to 10 C.F.R. § 20 Appendix B 
Effluent Limits. The results are well below the applicable effluent limits as shown in Appendix C.  

Table 8  Isotopic and Total Radium Results for May and June 

  U-238 pCi/m3 Th-230 pCi/m3 *Total Radium pCi/m3 

Station May June May June May June 

1 3.36E-05 3.13E-05 2.36E-05 1.75E-05 3.22E-04 6.62E-05 

2 3.43E-05 3.05E-05 2.76E-05 8.08E-06 3.27E-04 1.64E-04 

3 5.08E-05 3.45E-05 2.76E-05 1.90E-05 3.23E-04 1.70E-04 

4 3.65E-05 3.47E-05 3.14E-05 3.87E-05 2.06E-04 3.18E-04 

5 4.28E-05 1.38E-05 2.93E-05 3.39E-05 1.01E-04 1.34E-04 

6 2.54E-05 3.19E-05 3.08E-05 1.05E-05 4.51E-05 1.97E-04 

7 4.32E-05 2.94E-05 5.81E-05 2.93E-05 4.16E-04 2.19E-04 

8 4.61E-05 3.39E-05 3.17E-05 1.93E-05 2.16E-04 2.71E-04 

9   3.32E-05   3.05E-05   6.98E-05 

10 3.82E-05 3.16E-05 4.14E-05 2.66E-05 2.26E-04 4.61E-05 

11 2.51E-05 2.39E-05 3.65E-05 2.23E-05 3.73E-04 1.97E-04 

12 2.69E-05 4.13E-05 3.51E-05 4.96E-05 3.63E-05 1.44E-04 

13 1.95E-05 3.49E-05 4.39E-05 1.78E-05 3.50E-04 1.70E-04 

*Calculated from the bismouth-214 (radium-226) and actinium-228 (Ra-228) gamma spectroscopy results.  

  



 

Air Monitoring First Quarter Report, West Lake OU 1  Page 24 of 30  04/01/16 
A&A/Greene 

Table 9  Summary of Isotopic and Radium Results (Tetra Tech 2015)  

SUMMARY 
STATISTICS OF 
URANIUM-238 
RESULTS  

Station 1 
(pCi/m3) 

Station 2 
(pCi/m3) 

Station 3 
(pCi/m3) 

Station 4 
(pCi/m3) 

Station 5 
(reference) 

(pCi/m3) 

Detections1  11/21  13/21  13/21  9/21  9/21  
Minimum Concentration2  -1.03E-05 U  4.43E-06 U  -4.42E-05 U  2.75E-05 U  -2.25E-05 U  
Median Concentration3  1.26E-04  1.21E-04  1.18E-04  9.15E-05  1.02E-04  
Maximum Concentration4  6.22E-04 J  9.47E-04  3.86E-04 J  3.07E-04 J  1.67E-04 J  

SUMMARY 
STATISTICS OF 
THORIUM-230 
RESULTS  

Station 1 
(pCi/m3) 

Station 2 
(pCi/m3) 

Station 3 
(pCi/m3) 

Station 4 
(pCi/m3) 

Station 5 
(reference) 

(pCi/m3) 

Detections1  20/21  18/21  20/21  20/21  19/21  
Minimum Concentration2  3.23E-04 J  3.07E-04 U  3.13E-04 J  3.05E-04 J  2.71E-04 U  
Median Concentration3  4.94E-04  5.86E-04  5.99E-04  6.06E-04  5.78E-04  
Maximum Concentration4  4.37E-03  1.36E-03 J  8.86E-04 J  1.06E-03 J  1.99E-03 J  

SUMMARY 
STATISTICS OF 
TOTAL ALPHA-
EMITTING RADIUM 
RESULTS  

Station 1 
(pCi/m3) 

Station 2 
(pCi/m3) 

Station 3 
(pCi/m3) 

Station 4 
(pCi/m3) 

Station 5 
(reference) 

(pCi/m3) 

Detections1  2/21  4/21  3/21  1/21  2/21  
Minimum Concentration2  -2.50E-04 U  -2.01E-04 U  -4.04E-05 U  -4.86E-04 U  -4.34E-04 UG  
Median Concentration3  3.97E-04  5.14E-04  4.55E-04  3.66E-04  4.68E-04  

Maximum Concentration4  1.10E-03 J  1.80E-03 JG  2.01E-03  3.66E-04 J 
₍₂₂₆₎  

4.40E-03  
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3.3 VOC RESULTS 
The laboratory reports 26 VOCs from analysis of the Radiello passive/diffusive samples. A summary of the validated results is 
presented in Appendix D. The following tables summarize the 15 VOCs with results above the laboratory reporting limits. Values are 
presented in µg/m3. Statistical evaluation of the data is included in the summary where there are sufficient data points. The remaining 
11 VOCs for which the laboratory analyzed were not detected.  

An anomalous result for toluene of 19 µg/m3 occurred for the 6/24/15 to 7/8/15 sampling period at sampling station 5. Station 5 is 
located at the intersection of St. Charles Rock Road and the facility entrance. Toluene is an additive in gasoline, paint thinners, and 
paints, and is frequently used in laboratories as a solvent. Trip blanks are now included with the samples to assist in evaluating the 
source of the sample exposures.  

Table 10  Detected VOCs 

2- Butanone 
 

2-Propanol 
 

Acetone 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 
 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 
 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 

5/13/15 0.2 0.27 0.27 0.24 0.27 
 

5/13/15 ND ND 0.24 ND ND 
 

5/13/15 0.3 0.39 0.41 0.41 0.36 

5/27/15 0.13 0.14 0.17 0.15 0.18 
 

5/27/15 ND ND 0.23 ND ND 
 

5/27/15 ND ND ND ND ND 

6/10/15 0.17 0.22 0.22 0.24 0.24 
 

6/10/15 ND ND 0.22 0.22 0.21 
 

6/10/15 0.17 0.21 0.25 0.22 0.23 

6/24/15 0.16 0.19 0.25 0.17 0.18 
 

6/24/15 ND ND 0.22 ND ND 
 

6/24/15 ND ND ND ND ND 

7/8/15 0.18 0.2 0.21 0.19 0.22 
 

7/8/15 ND 0.21 ND ND ND 
 

7/8/15 0.15 0.18 0.16 ND 0.16 

7/22/15 0.18 0.16 0.17 0.23 0.18 
 

7/22/15 ND ND ND 0.24 ND 
 

7/22/15 ND ND ND 0.19 ND 
No. 

Detects 6 6 6 6 6 
 

No. 
Detects 0 1 4 2 1 

 

No. 
Detects 3 3 3 3 3 

No. 
Samples 6 6 6 6 6 

 

No. 
Samples 6 6 6 6 6 

 

No. 
Samples 6 6 6 6 6 

Min 0.13 0.14 0.17 0.15 0.18 
 

Min     0.22     
 

Min           

Median 0.18 0.20 0.22 0.21 0.20 
 

Median     0.23     
 

Median           

Max 0.20 0.27 0.27 0.24 0.27 
 

Max     0.24     
 

Max           
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Benzene 
 

Carbon Tetrachloride 
 

Chloroform 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 
 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 
 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 

5/13/15 ND ND 0.31 0.33 0.3 
 

5/13/15 0.32 0.32 0.35 0.38 0.34 
 

5/13/15 ND ND ND ND ND 

5/27/15 ND ND ND ND ND 
 

5/27/15 0.26 0.25 0.28 0.28 0.26 
 

5/27/15 ND ND ND ND ND 

6/10/15 ND ND ND ND ND 
 

6/10/15 0.23 0.3 0.27 0.28 0.27 
 

6/10/15 ND ND ND 0.085 ND 

6/24/15 ND ND ND ND ND 
 

6/24/15 0.24 0.22 0.24 0.22 0.19 
 

6/24/15 ND ND ND ND ND 

7/8/15 0.28 0.29 0.32 0.27 0.29 
 

7/8/15 0.26 0.2 0.22 0.29 0.21 
 

7/8/15 ND ND ND ND ND 

7/22/15 0.36 0.28 0.26 0.37 ND 
 

7/22/15 0.33 0.25 0.26 0.25 0.25 
 

7/22/15 ND ND ND ND ND 
No. 

Detects 2 2 3 3 2 
 

No. 
Detects 6 6 6 6 6 

 

No. 
Detects 0 0 0 1 0 

No. 
Samples 6 6 6 6 6 

 

No. 
Samples 6 6 6 6 6 

 

No. 
Samples 6 6 6 6 6 

Min           
 

Min 0.23 0.20 0.22 0.22 0.19 
 

Min           

Median           
 

Median 0.26 0.25 0.27 0.28 0.26 
 

Median           

Max           
 

Max 0.33 0.32 0.35 0.38 0.34 
 

Max           
 

Cyclohexane 
 

Ethyl Acetate 
 

Ethyl Benzene 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 
 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 
 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 

5/13/15 ND ND ND ND ND 
 

5/13/15 ND 0.094 0.14 0.088 0.085 
 

5/13/15 ND 0.094 0.14 0.088 0.085 

5/27/15 ND ND ND ND ND 
 

5/27/15 0.076 0.079 0.093 0.074 ND 
 

5/27/15 0.076 0.079 0.093 0.074 ND 

6/10/15 ND ND 0.11 0.085 ND 
 

6/10/15 0.083 0.1 0.14 0.11 0.12 
 

6/10/15 0.083 0.1 0.14 0.11 0.12 

6/24/15 ND ND 0.12 ND ND 
 

6/24/15 0.085 0.097 0.17 0.08 0.082 
 

6/24/15 0.085 0.097 0.17 0.08 0.082 

7/8/15 ND 0.1 0.094 ND ND 
 

7/8/15 0.088 0.14 0.13 0.094 0.11 
 

7/8/15 0.088 0.14 0.13 0.094 0.11 

7/22/15 ND 0.1 0.13 0.1 ND 
 

7/22/15 0.096 0.1 0.12 0.14 0.081 
 

7/22/15 0.096 0.1 0.12 0.14 0.081 
No. 

Detects 0 2 4 2 0 
 

No. 
Detects 5 6 6 6 5 

 

No. 
Detects 5 6 6 6 5 

No. 
Samples 6 6 6 6 6 

 

No. 
Samples 6 6 6 6 6 

 

No. 
Samples 6 6 6 6 6 

Min     0.09     
 

Min 0.08 0.08 0.09 0.07 0.08 
 

Min 0.08 0.08 0.09 0.07 0.08 

Median     0.12     
 

Median 0.09 0.10 0.14 0.09 0.09 
 

Median 0.09 0.10 0.14 0.09 0.09 

Max     0.13     
 

Max 0.10 0.14 0.17 0.14 0.12 
 

Max 0.10 0.14 0.17 0.14 0.12 

 

  



 

Air Monitoring First Quarter Report, West Lake OU 1  Page 27 of 30  04/01/16 
A&A/Greene 

Heptane 
 

Hexane 
 

m,p-Xylene 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 
 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 
 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 

5/13/15 0.18 0.21 0.25 0.23 0.2 
 

5/13/15 0.16 0.22 0.35 0.3 0.21 
 

5/13/15 0.21 0.27 0.42 0.26 0.23 

5/27/15 0.22 0.13 0.15 0.12 0.12 
 

5/27/15 0.13 0.15 0.31 0.19 0.23 
 

5/27/15 0.23 0.22 0.27 0.22 0.18 

6/10/15 0.26 0.17 0.22 0.19 0.17 
 

6/10/15 0.21 0.33 0.41 0.3 0.32 
 

6/10/15 0.25 0.3 0.43 0.36 0.35 

6/24/15 0.19 0.17 0.25 0.13 0.14 
 

6/24/15 0.27 0.23 0.33 0.27 0.23 
 

6/24/15 0.28 0.28 0.52 0.22 0.23 

7/8/15 0.28 0.19 0.24 0.18 0.14 
 

7/8/15 0.34 2 0.27 0.34 0.24 
 

7/8/15 0.25 0.38 0.38 0.29 0.31 

7/22/15 0.42 0.2 0.21 0.23 0.17 
 

7/22/15 0.68 0.84 0.31 0.29 0.24 
 

7/22/15 0.3 0.32 0.36 0.37 0.25 
No. 

Detects 6 6 6 6 6 
 

No. 
Detects 6 6 6 6 6 

 

No. 
Detects 6 6 6 6 6 

No. 
Samples 6 6 6 6 6 

 

No. 
Samples 6 6 6 6 6 

 

No. 
Samples 6 6 6 6 6 

Min 0.18 0.13 0.15 0.12 0.12 
 

Min 0.13 0.15 0.27 0.19 0.21 
 

Min 0.21 0.22 0.27 0.22 0.18 

Median 0.24 0.18 0.23 0.19 0.16 
 

Median 0.24 0.28 0.32 0.30 0.24 
 

Median 0.25 0.29 0.40 0.28 0.24 

Max 0.42 0.21 0.25 0.23 0.20 
 

Max 0.68 2.00 0.41 0.34 0.32 
 

Max 0.30 0.38 0.52 0.37 0.35 

 

  
o-Xylene 

     
Tetrachloroethene 

    
Toluene 

  

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 
 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 
 

Collected 

Station 
1 

(µg/m3) 

Station 
5 

(µg/m3) 

Station 
7 

(µg/m3) 

Station 
8 

(µg/m3) 

Station 
11 

(µg/m3) 

5/13/15 ND ND 0.13 ND ND 
 

5/13/15 ND ND ND ND ND 
 

5/13/15 0.52 0.56 0.99 0.64 0.47 

5/27/15 0.082 ND 0.085 ND ND 
 

5/27/15 0.18 ND ND ND ND 
 

5/27/15 0.43 0.43 0.57 0.34 0.32 

6/10/15 0.081 0.092 0.14 0.11 0.11 
 

6/10/15 0.14 ND 0.093 ND ND 
 

6/10/15 0.59 0.54 0.73 0.48 0.54 

6/24/15 0.077 0.087 0.16 ND ND 
 

6/24/15 0.24 ND 0.1 ND ND 
 

6/24/15 0.46 0.48 0.94 0.34 0.36 

7/8/15 0.082 0.12 0.13 0.092 0.098 
 

7/8/15 0.24 ND 0.086 0.1 ND 
 

7/8/15 0.55 19 0.86 0.5 0.58 

7/22/15 0.09 0.099 0.11 0.12 ND 
 

7/22/15 0.15 0.088 0.1 ND 0.12 
 

7/22/15 0.53 0.57 0.73 0.62 0.46 
No. 

Detects 5 4 6 3 2 
 

No. 
Detects 5 1 3 1 1 

 

No. 
Detects 6 6 6 6 6 

No. 
Samples 6 6 6 6 6 

 

No. 
Samples 6 6 6 6 6 

 

No. 
Samples 6 6 6 6 6 

Min 0.077 0.09 0.09     
 

Min 0.14   0.09     
 

Min 0.43 0.43 0.57 0.34 0.32 

Median 0.08 0.10 0.13     
 

Median 0.18   0.10     
 

Median 0.53 0.55 0.80 0.49 0.47 

Max 0.09 0.12 0.16     
 

Max 0.24   0.10     
 

Max 0.59 19.00 0.99 0.64 0.58 
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EPA performed similar off-site sampling for VOCs using passive/diffusive samplers from December 
2014 to March 2015. However, EPA sampled for seven days except for one period in January in which 
they sampled for 14 days. They noted no significant difference between the seven and 14-day sample 
results. The table below presents the results obtained from the five on-site monitoring stations compared 
to the results obtained from EPA’s off-site monitoring program for those VOCs that were analyzed and 
detected by both programs. 

Table 11  Common Analytes (µg/m3) 

VOC EPA Off-site 
Result Range EPA MDL On-site  

Range On-site MDL 

Benzene ND 0.023-0.039 0.26-0.37  0.052 

Ethyl benzene 0.17-0.32 0.006-0.08 0.07-0.17  0.010 

m,p-Xylene 0.44-1.1 0.015-0.07 0.18-0.52  0.026 

o-Xylene 0.16-0.39 0.0085-0.085 0.077-0.16  0.014 

Methyl Tert-butyl ether ND 0.029-0.170. ND  0.029 

Toluene 0.2-0.58 0.03-0.2 0.32-0.99* 0.013 

Trichloroethene 0.33-0.51 0.016-0.5 ND  0.012 

Tetrachloroethene 0.23-0.46 0.018-0.14 0.088-0.24  0.014 

*Maximum value does not include the value 0f 19 ug/m3 reported for the July 8, 2015 sample as this 
result appears to be anomalous. 

With the possible exception of the benzene results, many of which were non-detect in the on-site 
monitoring, and the one potentially anomalous result for toluene, the on-site results are similar to those 
obtained by EPA from the off-site monitoring locations. 

3.4 TLD RESULTS 
Thirteen TLDs for station monitoring and a control badge were received from the laboratory for the first 
quarter of monitoring. The field crew deployed the control badge as a station dosimeter when requested to 
include a duplicate TLD at one of the stations. This practice continued for the second and third quarter 
monitoring periods, however as a result of an audit and subsequent corrective action, a dosimeter 
specifically designated as a duplicate badge was requested, received and deployed for the January 2016 
monitoring period.  

First quarter gross TLD measurements for all 13 monitoring stations, and the duplicate placed at station 
11 (labeled 11A in the report) are shown in Appendix E. The gross results range from 23 to 35 millirem 
(mrem) with the exception of the result for station 10, with a gross result of 70 mrem. Investigatory 
measurements were performed using a Ludlum Model 19 to evaluate the exposure rate at and near station 
10. The Model 19 is a highly sensitive instrument for measuring gamma exposure rate in micro Roentgen 
per hour (µR/h). The instrument is calibrated on an annual basis (at a minimum) at a calibration 
laboratory using National Institute of Standards and Technology traceable radioactive standards. The 
response to an appropriate check source is measured prior to and after use each day by qualified 
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radiological technicians to verify that he instrument is responding within accepted operational limits. 
Daily background measurements in the on-site health physics trailer range from 6-8 µR/h, with typical 
reading over non-impacted soil areas ranging from 10-12 µR/hr.  

Measurements with the Model 19 demonstrated typical background gamma levels of ~ 10 µR/h at station 
10. An exposure rate of 10 µR/hr would result in ~20 mrem accumulated gamma dose for the three month 
sampling period. The gross accumulated measurement range of 23 to 36 mrem equates to area exposure 
rates of 11 to 18 µR/h.  

The types of TLDs used for the first quarter of gamma dose measurements are prone to “noise” peaks 
when subjected to outdoor monitoring conditions. According to the laboratory, a considerable amount of 
“noise” was associated with the measurement of the TLD at station 10. The measurement from station 10 
may be an outlier and could be subject to further evaluation after continued data collection and statistical 
analysis. TLDs more suited to outdoor conditions were identified and deployed in January 2016.  

Also beginning in January 2016, trip blanks were included to assist in evaluating the source of sample 
exposures. The trip blank is stored in a lead-lined container during the sampling period, but shipped 
normally with the other TLDs. This allows for differentiating exposures that occur during shipping from 
exposures that occur during deployment.  

3.5 RADON RESULTS 
Radon results for the 13 monitoring stations were below the laboratory method detection limit of 0.4 
pCi/l. The results are presented in Appendix G.  
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APPENDIX A 
VALIDATED GROSS ALPHA AND GROSS BETA PARTICULATE RESULTS 

  



Client ID
Sample 

Date
Report 
Units

RESULT Final Q CV CSU RESULT Final Q CV CSU
ENGWESA001 5/27/15 16:12 pCi/m3 1.45E-03 2.84E-05 1.83E-04 1.84E-02 J+ 1.33E-04 2.55E-03

ENGWESA002 5/28/15 8:30 pCi/m3 1.54E-03 3.73E-05 1.92E-04 1.94E-02 J+ 1.62E-04 2.69E-03

ENGWESA003 5/28/15 9:06 pCi/m3 1.52E-03 3.57E-05 1.90E-04 2.05E-02 J+ 1.36E-04 2.84E-03

ENGWESA004 5/28/15 9:30 pCi/m3 1.28E-03 3.37E-05 1.62E-04 1.76E-02 J+ 1.27E-04 2.44E-03

ENGWESA005 5/27/15 15:08 pCi/m3 1.40E-03 2.80E-05 1.76E-04 1.73E-02 J+ 1.31E-04 2.41E-03

ENGWESA006 5/27/15 16:50 pCi/m3 1.75E-03 3.76E-05 2.15E-04 1.92E-02 J+ 1.63E-04 2.66E-03

ENGWESA007 5/27/15 12:00 pCi/m3 1.37E-03 1.77E-05 1.75E-04 1.74E-02 J+ 1.58E-04 2.42E-03

ENGWESA008 5/27/15 15:38 pCi/m3 1.50E-03 2.77E-05 1.88E-04 1.89E-02 J+ 1.66E-04 2.62E-03

ENGWESA009 5/28/15 10:42 pCi/m3

ENGWESA010 5/28/15 11:06 pCi/m3 1.09E-03 3.66E-05 1.41E-04 1.53E-02 J+ 1.59E-04 2.13E-03

ENGWESA011 5/27/15 9:10 pCi/m3 1.95E-03 1.66E-05 2.37E-04 2.16E-02 J+ 1.48E-04 3.00E-03

ENGWESA012 5/27/15 10:36 pCi/m3 1.58E-03 2.77E-05 1.97E-04 2.15E-02 J+ 1.66E-04 2.99E-03

ENGWESA013 5/27/15 11:17 pCi/m3 1.40E-03 2.93E-05 1.78E-04 1.86E-02 J+ 1.37E-04 2.59E-03

ENGWESA013 FD 5/27/15 11:17 pCi/m3 1.81E-03 1.71E-05 2.22E-04 2.07E-02 J+ 1.53E-04 2.87E-03

ENGWESA001 6/24/15 12:15 pCi/m3 2.08E-03 J+ 1.21E-04 2.52E-04 1.95E-02 J+ 1.79E-04 2.71E-03

ENGWESA002 6/24/15 9:40 pCi/m3 2.42E-03 J+ 1.14E-04 2.88E-04 1.95E-02 J+ 1.78E-04 2.71E-03

ENGWESA003 6/24/15 10:40 pCi/m3 2.43E-03 J+ 1.17E-04 2.90E-04 2.27E-02 J+ 1.76E-04 3.15E-03

ENGWESA004 6/24/15 11:40 pCi/m3 2.34E-03 J+ 1.14E-04 2.80E-04 2.20E-02 J+ 1.64E-04 3.06E-03

ENGWESA005 6/23/15 10:30 pCi/m3 2.11E-03 J+ 1.20E-04 2.56E-04 1.99E-02 J+ 1.45E-04 2.76E-03

ENGWESA006 6/24/15 13:00 pCi/m3 5.27E-04 J+ 1.13E-04 7.93E-05 4.06E-03 J+ 1.74E-04 5.74E-04

ENGWESA007 6/23/15 9:38 pCi/m3 2.57E-03 J+ 1.23E-04 3.07E-04 2.09E-02 J+ 1.88E-04 2.90E-03

ENGWESA008 6/23/15 11:25 pCi/m3 2.45E-03 J+ 1.24E-04 2.93E-04 2.56E-02 J+ 1.43E-04 3.55E-03

ENGWESA009 6/23/15 13:26 pCi/m3 2.43E-03 J+ 1.80E-04 3.00E-04 2.21E-02 J+ 1.96E-04 3.07E-03

ENGWESA010 6/23/15 14:10 pCi/m3 2.41E-03 J+ 1.37E-04 2.90E-04 2.13E-02 J+ 2.13E-04 2.96E-03

ENGWESA011 6/23/15 8:59 pCi/m3 2.32E-03 J+ 1.35E-04 2.80E-04 2.03E-02 J+ 1.42E-04 2.82E-03

ENGWESA012 6/23/15 14:50 pCi/m3 2.54E-03 J+ 1.19E-04 3.02E-04 2.19E-02 J+ 1.26E-04 3.03E-03
ENGWESA012 FD 6/23/15 14:50 pCi/m3 2.46E-03 J+ 1.13E-04 2.93E-04 2.19E-02 J+ 1.45E-04 3.04E-03

ENGWESA013 6/23/15 15:30 pCi/m3 2.71E-03 J+ 1.12E-04 3.21E-04 2.27E-02 J+ 1.55E-04 3.15E-03

ENGWESA001 7/22/15 14:20 pCi/m3 3.39E-03 1.20E-04 3.95E-04 2.36E-02 2.40E-04 3.27E-03

ENGWESA002 7/24/15 14:00 pCi/m3

ENGWESA003 7/23/15 7:29 pCi/m3 3.27E-03 1.22E-04 3.81E-04 2.42E-02 2.50E-04 3.36E-03

ENGWESA004 7/23/15 8:19 pCi/m3 3.85E-03 1.19E-04 4.44E-04 2.57E-02 2.00E-04 3.56E-03

ENGWESA005 7/22/15 11:00 pCi/m3 4.42E-03 1.43E-04 5.08E-04 2.60E-02 2.15E-04 3.60E-03

ENGWESA006 7/22/15 13:55 pCi/m3 3.45E-03 1.29E-04 4.02E-04 2.27E-02 2.18E-04 3.15E-03

ENGWESA007 7/22/15 10:32 pCi/m3 2.29E-03 1.33E-04 2.75E-04 1.56E-02 1.78E-04 2.17E-03

ENGWESA008 7/22/15 11:20 pCi/m3 4.57E-03 1.54E-04 5.27E-04 2.82E-02 2.43E-04 3.91E-03

ENGWESA009 7/23/15 8:39 pCi/m3 3.38E-03 1.25E-04 3.94E-04 2.34E-02 2.23E-04 3.25E-03

ENGWESA010 7/22/15 10:10 pCi/m3 3.22E-03 1.33E-04 3.78E-04 2.03E-02 2.01E-04 2.82E-03

ENGWESA011 7/22/15 7:32 pCi/m3 4.07E-03 1.24E-04 4.69E-04 2.49E-02 1.73E-04 3.46E-03

ENGWESA011 FD 7/22/15 7:32 pCi/m3 4.63E-03 1.26E-04 5.32E-04 2.72E-02 1.69E-04 3.77E-03

ENGWESA012 7/22/15 8:20 pCi/m3 3.86E-03 1.21E-04 4.45E-04 2.40E-02 1.82E-04 3.33E-03
ENGWESA013 7/22/15 8:35 pCi/m3 3.18E-03 1.23E-04 3.72E-04 2.12E-02 1.87E-04 2.94E-03

Gross Alpha Gross Beta

Validated Gross Alpha and Gross Beta Air Particulate Results



APPENDIX B 
VALIDATED ISOTOPIC AIR PARTICULATE RESULTS 

  



Client ID Sample Date
Report 
Units

RESULT FINAL Q CSU CV RESULT FINAL Q CSU CV
ENGWESA001 5/27/15 16:12 pCi/m3 1.46E-05 J 8.38E-06 4.53E-07 1.70E-04 J 2.05E-04 1.61E-04

ENGWESA002 5/28/15 8:30 pCi/m3 7.11E-06 J 6.87E-06 6.49E-07 1.66E-04 J 1.31E-04 1.02E-04

ENGWESA003 5/28/15 9:06 pCi/m3 6.45E-06 J 4.67E-06 7.79E-07 2.14E-04 J 1.55E-04 1.20E-04

ENGWESA004 5/28/15 9:30 pCi/m3 6.49E-06 J 4.64E-06 6.89E-08 1.16E-04 U 2.14E-04 1.70E-04

ENGWESA005 5/27/15 15:08 pCi/m3 6.78E-06 J 4.72E-06 5.47E-07 -5.33E-06 U 4.55E-05 8.22E-05

ENGWESA006 5/27/15 16:50 pCi/m3 1.04E-05 J 6.18E-06 1.07E-06 -2.39E-04 U 2.59E-04 1.68E-04

ENGWESA007 5/27/15 12:00 pCi/m3 8.20E-06 J 5.43E-06 2.17E-07 1.78E-04 J 1.56E-04 1.22E-04

ENGWESA008 5/27/15 15:38 pCi/m3 3.42E-06 J 3.30E-06 3.10E-07 1.63E-04 J 1.47E-04 1.17E-04

ENGWESA009 5/28/15 10:42 pCi/m3

ENGWESA010 5/28/15 11:06 pCi/m3 8.73E-06 J 5.95E-06 8.34E-08 1.14E-04 U 1.97E-04 1.59E-04

ENGWESA011 5/27/15 9:10 pCi/m3 6.58E-06 J 4.86E-06 5.94E-07 2.31E-04 J 1.62E-04 1.25E-04

ENGWESA012 5/27/15 10:36 pCi/m3 1.24E-06 J 2.68E-06 1.07E-06 -1.02E-05 U 1.41E-04 9.96E-05

ENGWESA013 5/27/15 11:17 pCi/m3 4.24E-06 J 4.43E-06 2.87E-07 3.27E-04 J 3.79E-04 2.91E-04

ENGWESA001 6/24/15 12:15 pCi/m3 -5.48E-07 U 2.20E-06 6.35E-07 1.91E-05 U 1.76E-04 1.25E-04

ENGWESA002 6/24/15 9:40 pCi/m3 6.41E-06 J 6.43E-06 8.40E-07 7.75E-05 U 1.22E-04 9.35E-05

ENGWESA003 6/24/15 10:40 pCi/m3 8.10E-07 U 2.39E-06 8.98E-07 1.15E-04 J 1.23E-04 9.81E-05

ENGWESA004 6/24/15 11:40 pCi/m3 1.69E-06 J 2.35E-06 3.99E-07 1.78E-04 J 1.40E-04 1.09E-04

ENGWESA005 6/23/15 10:30 pCi/m3 5.00E-06 J 4.52E-06 5.37E-07 1.26E-04 J 1.34E-04 1.06E-04

ENGWESA006 6/24/15 13:00 pCi/m3 3.69E-06 J 3.44E-06 5.23E-07 6.61E-05 U 2.00E-04 1.54E-04

ENGWESA007 6/23/15 9:38 pCi/m3 5.00E-06 J 4.72E-06 1.56E-06 1.81E-04 J 1.52E-04 1.17E-04

ENGWESA008 6/23/15 11:25 pCi/m3 3.80E-06 J 4.08E-06 1.15E-06 4.46E-05 U 1.50E-04 1.09E-04

ENGWESA009 6/23/15 13:26 pCi/m3 3.04E-06 J 3.71E-06 2.80E-07 -8.45E-06 U 2.07E-04 1.46E-04

ENGWESA010 6/23/15 14:10 pCi/m3 3.90E-06 J 4.03E-06 1.01E-06 4.61E-05 U 1.46E-04 1.07E-04

ENGWESA011 6/23/15 8:59 pCi/m3 1.63E-06 J 2.79E-06 4.17E-07 1.38E-04 J 1.46E-04 1.13E-04

ENGWESA012 6/23/15 14:50 pCi/m3 1.99E-07 U 2.79E-06 1.22E-06 9.22E-05 U 1.64E-04 1.23E-04

ENGWESA013 6/23/15 15:30 pCi/m3 -3.26E-06 U 2.14E-06 3.24E-06 1.33E-04 J 1.33E-04 1.02E-04

Validated Isotopic Air Particulate Results

Actinium-227 Actinium-228 (Radium-228)



Client ID Sample Date
Report 
Units

ENGWESA001 5/27/15 16:12 pCi/m3

ENGWESA002 5/28/15 8:30 pCi/m3

ENGWESA003 5/28/15 9:06 pCi/m3

ENGWESA004 5/28/15 9:30 pCi/m3

ENGWESA005 5/27/15 15:08 pCi/m3

ENGWESA006 5/27/15 16:50 pCi/m3

ENGWESA007 5/27/15 12:00 pCi/m3

ENGWESA008 5/27/15 15:38 pCi/m3

ENGWESA009 5/28/15 10:42 pCi/m3

ENGWESA010 5/28/15 11:06 pCi/m3

ENGWESA011 5/27/15 9:10 pCi/m3

ENGWESA012 5/27/15 10:36 pCi/m3

ENGWESA013 5/27/15 11:17 pCi/m3

ENGWESA001 6/24/15 12:15 pCi/m3

ENGWESA002 6/24/15 9:40 pCi/m3

ENGWESA003 6/24/15 10:40 pCi/m3

ENGWESA004 6/24/15 11:40 pCi/m3

ENGWESA005 6/23/15 10:30 pCi/m3

ENGWESA006 6/24/15 13:00 pCi/m3

ENGWESA007 6/23/15 9:38 pCi/m3

ENGWESA008 6/23/15 11:25 pCi/m3

ENGWESA009 6/23/15 13:26 pCi/m3

ENGWESA010 6/23/15 14:10 pCi/m3

ENGWESA011 6/23/15 8:59 pCi/m3

ENGWESA012 6/23/15 14:50 pCi/m3

ENGWESA013 6/23/15 15:30 pCi/m3

    

RESULT FINAL Q CSU CV RESULT FINAL Q CSU CV
1.52E-04 U 1.06E-04 8.54E-05 8.89E-03 1.41E-03 7.43E-04

1.61E-04 J 9.55E-05 7.81E-05 1.14E-02 1.36E-03 6.90E-04

1.09E-04 J 1.28E-04 1.04E-04 9.09E-03 1.36E-03 7.73E-04

8.94E-05 U 1.72E-04 9.25E-05 7.43E-03 1.08E-03 5.70E-04

1.01E-04 J 7.62E-05 5.93E-05 9.97E-03 1.29E-03 4.96E-04

4.51E-05 U 1.35E-04 9.22E-05 6.55E-03 1.05E-03 6.07E-04

2.16E-04 9.75E-05 7.85E-05 7.31E-03 1.01E-03 1.03E-03

5.24E-05 U 8.01E-05 6.06E-05 8.85E-03 1.28E-03 6.15E-04

1.13E-04 J 1.97E-04 9.34E-05 6.20E-03 1.11E-03 7.03E-04

1.42E-04 J 9.24E-05 7.25E-05 8.42E-03 1.26E-03 7.09E-04

3.63E-05 U 7.94E-05 5.94E-05 9.05E-03 1.20E-03 6.13E-04

2.23E-05 U 2.09E-04 1.50E-04 2.02E-02 2.65E-03 1.53E-03

4.71E-05 U 9.88E-05 7.33E-05 8.51E-03 1.22E-03 5.56E-04

8.67E-05 J 8.36E-05 6.43E-05 9.67E-03 1.28E-03 6.05E-04

5.49E-05 U 7.74E-05 5.88E-05 1.01E-02 1.47E-03 7.28E-04

1.40E-04 J 8.60E-05 6.76E-05 1.03E-02 1.33E-03 6.04E-04

7.55E-06 U 8.02E-05 5.77E-05 9.31E-03 1.32E-03 6.10E-04

1.31E-04 J 2.15E-04 9.05E-05 1.00E-03 J 6.24E-04 5.00E-04

3.74E-05 U 7.19E-05 5.38E-05 1.06E-02 1.35E-03 4.84E-04

2.27E-04 9.51E-05 7.66E-05 9.34E-03 1.34E-03 7.27E-04

6.98E-05 U 1.03E-04 7.83E-05 9.50E-03 1.57E-03 8.94E-04

-2.02E-05 U 8.55E-05 5.99E-05 9.78E-03 1.30E-03 5.27E-04

5.87E-05 U 8.87E-05 6.65E-05 1.08E-02 1.47E-03 7.50E-04

5.21E-05 U 9.37E-05 7.02E-05 1.25E-02 1.62E-03 6.08E-04

3.74E-05 U 8.08E-05 5.99E-05 9.92E-03 1.34E-03 6.73E-04

Bismuth-214 (Radium-226) Lead-210



Client ID Sample Date
Report 
Units

ENGWESA001 5/27/15 16:12 pCi/m3

ENGWESA002 5/28/15 8:30 pCi/m3

ENGWESA003 5/28/15 9:06 pCi/m3

ENGWESA004 5/28/15 9:30 pCi/m3

ENGWESA005 5/27/15 15:08 pCi/m3

ENGWESA006 5/27/15 16:50 pCi/m3

ENGWESA007 5/27/15 12:00 pCi/m3

ENGWESA008 5/27/15 15:38 pCi/m3

ENGWESA009 5/28/15 10:42 pCi/m3

ENGWESA010 5/28/15 11:06 pCi/m3

ENGWESA011 5/27/15 9:10 pCi/m3

ENGWESA012 5/27/15 10:36 pCi/m3

ENGWESA013 5/27/15 11:17 pCi/m3

ENGWESA001 6/24/15 12:15 pCi/m3

ENGWESA002 6/24/15 9:40 pCi/m3

ENGWESA003 6/24/15 10:40 pCi/m3

ENGWESA004 6/24/15 11:40 pCi/m3

ENGWESA005 6/23/15 10:30 pCi/m3

ENGWESA006 6/24/15 13:00 pCi/m3

ENGWESA007 6/23/15 9:38 pCi/m3

ENGWESA008 6/23/15 11:25 pCi/m3

ENGWESA009 6/23/15 13:26 pCi/m3

ENGWESA010 6/23/15 14:10 pCi/m3

ENGWESA011 6/23/15 8:59 pCi/m3

ENGWESA012 6/23/15 14:50 pCi/m3

ENGWESA013 6/23/15 15:30 pCi/m3

    

RESULT FINAL Q CSU CV RESULT FINAL Q CSU CV
2.92E-05 U 1.11E-04 8.03E-05 9.26E-04 J 5.58E-04 3.10E-04

5.73E-05 J 6.31E-05 5.14E-05 5.69E-04 J 4.52E-04 3.82E-04

1.25E-04 J 8.57E-05 5.99E-05 1.31E-03 5.62E-04 4.87E-04

6.76E-05 U 1.05E-04 8.16E-05 3.62E-04 U 6.49E-04 5.38E-04

1.06E-04 J 5.95E-05 5.02E-05 4.23E-04 J 5.05E-04 4.01E-04

-3.19E-05 U 1.08E-04 7.92E-05 3.34E-04 U 6.29E-04 5.15E-04

1.68E-04 J 9.17E-05 6.53E-05 1.50E-03 5.82E-04 5.20E-04

1.02E-05 U 7.67E-05 5.46E-05 4.09E-04 U 6.28E-04 4.62E-04

3.27E-05 U 1.03E-04 7.87E-05 4.07E-04 U 6.17E-04 5.99E-04

9.75E-05 J 8.84E-05 6.00E-05 1.63E-03 6.19E-04 5.38E-04

3.25E-06 U 8.12E-05 5.78E-05 8.61E-04 J 6.66E-04 4.76E-04

1.22E-04 U 1.63E-04 1.33E-04 5.26E-04 U 1.34E-03 9.61E-04

1.19E-04 U 1.10E-04 8.76E-05 7.48E-04 J 5.84E-04 4.88E-04

1.12E-04 J 8.37E-05 5.82E-05 9.78E-04 J 5.12E-04 4.46E-04

3.23E-05 U 8.19E-05 5.96E-05 7.54E-04 J 4.99E-04 4.33E-04

8.59E-05 J 8.65E-05 5.86E-05 1.03E-03 5.09E-04 4.45E-04

3.64E-05 U 7.88E-05 5.76E-05 7.88E-04 J 5.19E-04 4.49E-04

8.47E-05 J 9.40E-05 7.42E-05 -6.94E-05 U 6.49E-04 4.72E-04

3.86E-05 U 6.24E-05 5.03E-05 5.59E-04 J 4.99E-04 4.10E-04

5.95E-05 J 8.84E-05 5.89E-05 7.61E-04 J 5.67E-04 4.65E-04

4.63E-05 U 1.04E-04 7.50E-05 6.84E-04 J 7.26E-04 5.69E-04

6.64E-05 J 5.90E-05 4.92E-05 5.16E-04 J 4.49E-04 3.69E-04

7.02E-05 J 8.57E-05 5.74E-05 1.36E-03 5.55E-04 4.89E-04

9.01E-05 J 7.85E-05 6.50E-05 1.12E-03 J 6.39E-04 5.53E-04

1.17E-04 J 8.26E-05 5.76E-05 1.05E-03 4.31E-04 4.02E-04

Potassium-40Lead-214



Client ID Sample Date
Report 
Units

ENGWESA001 5/27/15 16:12 pCi/m3

ENGWESA002 5/28/15 8:30 pCi/m3

ENGWESA003 5/28/15 9:06 pCi/m3

ENGWESA004 5/28/15 9:30 pCi/m3

ENGWESA005 5/27/15 15:08 pCi/m3

ENGWESA006 5/27/15 16:50 pCi/m3

ENGWESA007 5/27/15 12:00 pCi/m3

ENGWESA008 5/27/15 15:38 pCi/m3

ENGWESA009 5/28/15 10:42 pCi/m3

ENGWESA010 5/28/15 11:06 pCi/m3

ENGWESA011 5/27/15 9:10 pCi/m3

ENGWESA012 5/27/15 10:36 pCi/m3

ENGWESA013 5/27/15 11:17 pCi/m3

ENGWESA001 6/24/15 12:15 pCi/m3

ENGWESA002 6/24/15 9:40 pCi/m3

ENGWESA003 6/24/15 10:40 pCi/m3

ENGWESA004 6/24/15 11:40 pCi/m3

ENGWESA005 6/23/15 10:30 pCi/m3

ENGWESA006 6/24/15 13:00 pCi/m3

ENGWESA007 6/23/15 9:38 pCi/m3

ENGWESA008 6/23/15 11:25 pCi/m3

ENGWESA009 6/23/15 13:26 pCi/m3

ENGWESA010 6/23/15 14:10 pCi/m3

ENGWESA011 6/23/15 8:59 pCi/m3

ENGWESA012 6/23/15 14:50 pCi/m3

ENGWESA013 6/23/15 15:30 pCi/m3

    

RESULT FINAL Q CSU CV RESULT FINAL Q CSU CV
6.31E-05 U 1.78E-03 1.27E-03 2.36E-05 J 1.08E-05 5.78E-06

9.50E-04 J 1.08E-03 8.63E-04 2.76E-05 J 1.38E-05 8.53E-06

-2.36E-04 U 1.44E-03 8.92E-04 2.76E-05 J 1.02E-05 4.02E-06

2.49E-04 U 1.46E-03 1.32E-03 3.14E-05 J 1.11E-05 3.78E-06

-8.81E-04 U 1.02E-03 7.56E-04 2.93E-05 J 1.06E-05 4.05E-06

2.05E-04 U 1.77E-03 1.33E-03 3.08E-05 J 1.12E-05 4.12E-06

-4.21E-04 U 1.51E-03 9.26E-04 5.81E-05 J 1.78E-05 4.38E-06

7.96E-04 U 1.41E-03 1.03E-03 3.17E-05 J 1.12E-05 4.08E-06

2.80E-03 J 1.64E-03 1.32E-03 4.14E-05 J 1.45E-05 4.58E-06

8.74E-05 U 1.46E-03 9.25E-04 3.65E-05 J 1.27E-05 4.40E-06

9.05E-04 J 1.08E-03 8.65E-04 3.51E-05 J 1.21E-05 4.09E-06

2.16E-04 U 2.81E-03 2.20E-03 4.39E-05 J 1.62E-05 5.80E-06

7.07E-04 U 1.26E-03 1.01E-03 1.75E-05 J 9.15E-06 5.84E-06

-2.38E-04 U 1.24E-03 9.13E-04 8.08E-06 U 6.85E-06 7.73E-06

-4.68E-04 U 1.53E-03 1.06E-03 1.90E-05 8.79E-06 5.45E-06

-3.29E-04 U 1.49E-03 9.23E-04 3.87E-05 1.24E-05 3.67E-06

8.39E-04 U 1.38E-03 1.01E-03 3.39E-05 1.29E-05 5.39E-06

8.85E-04 U 1.45E-03 1.12E-03 1.05E-05 J 5.68E-06 3.88E-06

-4.38E-04 U 1.10E-03 8.34E-04 2.93E-05 1.12E-05 5.10E-06

-9.23E-04 U 1.58E-03 9.44E-04 1.93E-05 8.73E-06 4.84E-06

6.21E-04 U 1.74E-03 1.26E-03 3.05E-05 1.28E-05 6.36E-06

8.74E-04 U 1.11E-03 8.89E-04 2.66E-05 1.07E-05 6.01E-06

1.26E-03 J 1.45E-03 9.70E-04 2.23E-05 1.03E-05 5.81E-06

7.07E-04 U 1.36E-03 1.09E-03 4.96E-05 1.90E-05 7.64E-06

-7.66E-04 U 1.49E-03 8.92E-04 1.78E-05 8.47E-06 5.80E-06

Protactinium-231 Thorium-230



Client ID Sample Date
Report 
Units

ENGWESA001 5/27/15 16:12 pCi/m3

ENGWESA002 5/28/15 8:30 pCi/m3

ENGWESA003 5/28/15 9:06 pCi/m3

ENGWESA004 5/28/15 9:30 pCi/m3

ENGWESA005 5/27/15 15:08 pCi/m3

ENGWESA006 5/27/15 16:50 pCi/m3

ENGWESA007 5/27/15 12:00 pCi/m3

ENGWESA008 5/27/15 15:38 pCi/m3

ENGWESA009 5/28/15 10:42 pCi/m3

ENGWESA010 5/28/15 11:06 pCi/m3

ENGWESA011 5/27/15 9:10 pCi/m3

ENGWESA012 5/27/15 10:36 pCi/m3

ENGWESA013 5/27/15 11:17 pCi/m3

ENGWESA001 6/24/15 12:15 pCi/m3

ENGWESA002 6/24/15 9:40 pCi/m3

ENGWESA003 6/24/15 10:40 pCi/m3

ENGWESA004 6/24/15 11:40 pCi/m3

ENGWESA005 6/23/15 10:30 pCi/m3

ENGWESA006 6/24/15 13:00 pCi/m3

ENGWESA007 6/23/15 9:38 pCi/m3

ENGWESA008 6/23/15 11:25 pCi/m3

ENGWESA009 6/23/15 13:26 pCi/m3

ENGWESA010 6/23/15 14:10 pCi/m3

ENGWESA011 6/23/15 8:59 pCi/m3

ENGWESA012 6/23/15 14:50 pCi/m3

ENGWESA013 6/23/15 15:30 pCi/m3

    

RESULT FINAL Q CSU CV RESULT FINAL Q CSU CV
2.75E-06 J 3.58E-06 4.28E-07 3.94E-05 1.39E-05 3.25E-07

1.18E-05 J 8.92E-06 1.11E-07 3.13E-05 1.06E-05 3.67E-07

8.91E-06 J 5.16E-06 1.71E-07 3.59E-05 J 1.62E-05 1.35E-06

1.45E-05 J 6.76E-06 1.71E-07 4.40E-05 J 1.91E-05 1.70E-06

1.16E-05 J 6.05E-06 4.11E-07 4.99E-05 J 1.52E-05 4.42E-07

1.66E-05 J 7.53E-06 4.30E-07 2.81E-05 J 1.09E-05 7.48E-07

1.68E-05 J 7.84E-06 1.97E-07 4.69E-05 J 1.51E-05 6.39E-07

8.38E-06 J 5.03E-06 1.73E-07 2.66E-05 J 1.10E-05 8.11E-07

1.50E-05 J 7.56E-06 2.07E-07 5.33E-05 1.53E-05 6.98E-07

1.64E-05 J 7.63E-06 4.46E-07 2.78E-05 J 1.06E-05 1.15E-06

1.13E-05 J 6.10E-06 4.28E-07 3.71E-05 1.31E-05 2.98E-07

1.80E-05 J 9.22E-06 2.62E-07 1.81E-05 J 1.32E-05 2.71E-06

7.10E-06 J 5.56E-06 2.56E-07 3.60E-05 1.45E-05 3.61E-06

6.78E-07 U 2.83E-06 8.08E-07 3.10E-05 1.18E-05 7.95E-07

2.35E-06 U 4.03E-06 2.51E-06 3.73E-05 J 1.97E-05 2.94E-07

1.68E-05 7.19E-06 2.72E-07 2.96E-05 1.10E-05 1.14E-07

1.06E-05 J 6.59E-06 9.65E-07 2.34E-05 9.71E-06 8.76E-07

5.82E-06 J 4.10E-06 2.79E-07 3.03E-05 1.06E-05 2.44E-07

1.08E-05 J 6.57E-06 1.94E-06 4.42E-05 1.46E-05 6.45E-07

4.32E-06 J 4.58E-06 2.08E-06 3.64E-05 1.32E-05 3.09E-07

6.92E-06 J 5.56E-06 4.32E-07 4.64E-05 1.63E-05 1.40E-06

7.44E-06 J 5.34E-06 1.26E-06 3.55E-05 1.41E-05 5.78E-07

6.18E-06 J 5.11E-06 5.56E-07 2.52E-05 1.00E-05 2.69E-07

2.12E-05 J 1.12E-05 7.52E-07 5.48E-05 1.78E-05 5.71E-07

3.21E-06 J 3.49E-06 7.18E-07 2.58E-05 1.04E-05 1.17E-07

Thorium-232 Uranium-234



Client ID Sample Date
Report 
Units

ENGWESA001 5/27/15 16:12 pCi/m3

ENGWESA002 5/28/15 8:30 pCi/m3

ENGWESA003 5/28/15 9:06 pCi/m3

ENGWESA004 5/28/15 9:30 pCi/m3

ENGWESA005 5/27/15 15:08 pCi/m3

ENGWESA006 5/27/15 16:50 pCi/m3

ENGWESA007 5/27/15 12:00 pCi/m3

ENGWESA008 5/27/15 15:38 pCi/m3

ENGWESA009 5/28/15 10:42 pCi/m3

ENGWESA010 5/28/15 11:06 pCi/m3

ENGWESA011 5/27/15 9:10 pCi/m3

ENGWESA012 5/27/15 10:36 pCi/m3

ENGWESA013 5/27/15 11:17 pCi/m3

ENGWESA001 6/24/15 12:15 pCi/m3

ENGWESA002 6/24/15 9:40 pCi/m3

ENGWESA003 6/24/15 10:40 pCi/m3

ENGWESA004 6/24/15 11:40 pCi/m3

ENGWESA005 6/23/15 10:30 pCi/m3

ENGWESA006 6/24/15 13:00 pCi/m3

ENGWESA007 6/23/15 9:38 pCi/m3

ENGWESA008 6/23/15 11:25 pCi/m3

ENGWESA009 6/23/15 13:26 pCi/m3

ENGWESA010 6/23/15 14:10 pCi/m3

ENGWESA011 6/23/15 8:59 pCi/m3

ENGWESA012 6/23/15 14:50 pCi/m3

ENGWESA013 6/23/15 15:30 pCi/m3

    

RESULT FINAL Q CSU CV RESULT FINAL Q CSU CV
5.20E-06 J 5.38E-06 2.56E-07 3.36E-05 1.27E-05 4.47E-07

1.95E-06 J 3.31E-06 4.98E-08 3.43E-05 1.12E-05 3.20E-07

7.24E-06 J 8.28E-06 9.63E-07 5.08E-05 J 1.99E-05 2.97E-06

1.79E-06 J 4.30E-06 4.06E-07 3.65E-05 J 1.73E-05 1.89E-06

7.72E-07 J 2.36E-06 3.82E-07 4.28E-05 J 1.39E-05 7.07E-07

-5.84E-07 UJ 2.34E-06 5.31E-07 2.54E-05 J 1.02E-05 5.35E-07

3.73E-06 J 4.91E-06 6.36E-08 4.32E-05 J 1.44E-05 1.09E-06

7.87E-06 J 6.61E-06 7.48E-07 4.61E-05 J 1.49E-05 2.39E-07

4.63E-06 J 4.80E-06 6.44E-07 3.82E-05 1.25E-05 7.94E-07

1.97E-06 J 3.02E-06 2.03E-07 2.51E-05 J 9.81E-06 2.06E-07

2.06E-06 J 3.50E-06 4.06E-07 2.69E-05 1.09E-05 2.39E-07

2.11E-06 J 5.06E-06 4.81E-07 1.95E-05 J 1.31E-05 1.19E-06

1.95E-06 J 4.21E-06 8.89E-07 3.13E-05 1.29E-05 8.94E-07

1.01E-06 J 2.43E-06 2.30E-07 3.05E-05 1.17E-05 6.63E-08

2.39E-06 U 5.74E-06 5.42E-07 3.45E-05 J 1.84E-05 5.51E-07

6.64E-06 J 5.81E-06 5.68E-08 3.47E-05 1.19E-05 2.13E-07

2.94E-06 J 3.81E-06 3.62E-07 1.38E-05 J 7.27E-06 5.18E-07

3.20E-06 J 4.07E-06 7.51E-07 3.19E-05 1.11E-05 8.94E-07

9.82E-06 J 7.10E-06 2.36E-07 2.94E-05 1.16E-05 6.82E-08

3.87E-06 J 5.08E-06 6.61E-08 3.39E-05 1.29E-05 1.49E-06

7.54E-06 J 7.31E-06 7.71E-08 3.32E-05 1.34E-05 9.10E-07

3.05E-06 J 5.20E-06 7.84E-08 3.16E-05 1.32E-05 5.04E-07

3.16E-06 J 3.84E-06 2.12E-07 2.39E-05 9.78E-06 5.24E-07

1.36E-05 J 9.57E-06 7.75E-08 4.13E-05 1.53E-05 1.54E-06

6.83E-06 J 5.98E-06 5.83E-08 3.49E-05 1.23E-05 6.19E-08

Uranium-238Uranium-235



APPENDIX C 
COMPARISON OF ISOTOPIC RESULTS TO NRC EFFLUENT LIMITS 

  



Client
ID Analyte Sample

Date uCi/ml Sample
Date uCi/ml NRC Eff 

Limit
ENGWESA001 AC-227 5/27/2015 1.46E-17 6/24/2015 -5.48E-19 1.00E-15

ENGWESA002 AC-227 5/28/2015 7.11E-18 6/24/2015 6.41E-18 1.00E-15

ENGWESA003 AC-227 5/28/2015 6.45E-18 6/24/2015 8.10E-19 1.00E-15

ENGWESA004 AC-227 5/28/2015 6.49E-18 6/24/2015 1.69E-18 1.00E-15

ENGWESA005 AC-227 5/27/2015 6.78E-18 6/23/2015 5.00E-18 1.00E-15

ENGWESA006 AC-227 5/27/2015 1.04E-17 6/24/2015 3.69E-18 1.00E-15

ENGWESA007 AC-227 5/27/2015 8.20E-18 6/23/2015 5.00E-18 1.00E-15

ENGWESA008 AC-227 5/27/2015 3.42E-18 6/23/2015 3.80E-18 1.00E-15

ENGWESA009 AC-227 5/28/2015 6/23/2015 3.04E-18 1.00E-15

ENGWESA010 AC-227 5/28/2015 8.73E-18 6/23/2015 3.90E-18 1.00E-15

ENGWESA011 AC-227 5/27/2015 6.58E-18 6/23/2015 1.63E-18 1.00E-15

ENGWESA012 AC-227 5/27/2015 1.24E-18 6/23/2015 1.99E-19 1.00E-15

ENGWESA013 AC-227 5/27/2015 4.24E-18 6/23/2015 -3.26E-18 1.00E-15

ENGWESA001 AC-228 5/27/2015 1.70E-16 6/24/2015 1.91E-17 2.00E-11

ENGWESA002 AC-228 5/28/2015 1.66E-16 6/24/2015 7.75E-17 2.00E-11

ENGWESA003 AC-228 5/28/2015 2.14E-16 6/24/2015 1.15E-16 2.00E-11

ENGWESA004 AC-228 5/28/2015 1.16E-16 6/24/2015 1.78E-16 2.00E-11

ENGWESA005 AC-228 5/27/2015 -5.33E-18 6/23/2015 1.26E-16 2.00E-11

ENGWESA006 AC-228 5/27/2015 -2.39E-16 6/24/2015 6.61E-17 2.00E-11

ENGWESA007 AC-228 5/27/2015 1.78E-16 6/23/2015 1.81E-16 2.00E-11

ENGWESA008 AC-228 5/27/2015 1.63E-16 6/23/2015 4.46E-17 2.00E-11

ENGWESA009 AC-228 5/28/2015 6/23/2015 -8.45E-18 2.00E-11

ENGWESA010 AC-228 5/28/2015 1.14E-16 6/23/2015 4.61E-17 2.00E-11

ENGWESA011 AC-228 5/27/2015 2.31E-16 6/23/2015 1.38E-16 2.00E-11

ENGWESA012 AC-228 5/27/2015 -1.02E-17 6/23/2015 9.22E-17 2.00E-11

ENGWESA013 AC-228 5/27/2015 3.27E-16 6/23/2015 1.33E-16 2.00E-11

ENGWESA001 BI-214 5/27/2015 1.52E-16 6/24/2015 4.71E-17 2.00E-12

ENGWESA002 BI-214 5/28/2015 1.61E-16 6/24/2015 8.67E-17 2.00E-12

ENGWESA003 BI-214 5/28/2015 1.09E-16 6/24/2015 5.49E-17 2.00E-12

ENGWESA004 BI-214 5/28/2015 8.94E-17 6/24/2015 1.40E-16 2.00E-12

ENGWESA005 BI-214 5/27/2015 1.01E-16 6/23/2015 7.55E-18 2.00E-12

ENGWESA006 BI-214 5/27/2015 4.51E-17 6/24/2015 1.31E-16 2.00E-12

ENGWESA007 BI-214 5/27/2015 2.16E-16 6/23/2015 3.74E-17 2.00E-12

ENGWESA008 BI-214 5/27/2015 5.24E-17 6/23/2015 2.27E-16 2.00E-12

ENGWESA009 BI-214 5/28/2015 6/23/2015 6.98E-17 2.00E-12

ENGWESA010 BI-214 5/28/2015 1.13E-16 6/23/2015 -2.02E-17 2.00E-12

ENGWESA011 BI-214 5/27/2015 1.42E-16 6/23/2015 5.87E-17 2.00E-12

ENGWESA012 BI-214 5/27/2015 3.63E-17 6/23/2015 5.21E-17 2.00E-12

ENGWESA013 BI-214 5/27/2015 2.23E-17 6/23/2015 3.74E-17 2.00E-12

Comparison of Isotopic Results to NRC Appendix B Effluent Limits



Client
ID Analyte Sample

Date uCi/ml Sample
Date uCi/ml NRC Eff 

Limit

Comparison of Isotopic Results to NRC Appendix B Effluent Limits

ENGWESA001 PB-210 5/27/2015 8.89E-15 6/24/2015 8.51E-15 6.00E-13

ENGWESA002 PB-210 5/28/2015 1.14E-14 6/24/2015 9.67E-15 6.00E-13

ENGWESA003 PB-210 5/28/2015 9.09E-15 6/24/2015 1.01E-14 6.00E-13

ENGWESA004 PB-210 5/28/2015 7.43E-15 6/24/2015 1.03E-14 6.00E-13

ENGWESA005 PB-210 5/27/2015 9.97E-15 6/23/2015 9.31E-15 6.00E-13

ENGWESA006 PB-210 5/27/2015 6.55E-15 6/24/2015 1.00E-15 6.00E-13

ENGWESA007 PB-210 5/27/2015 7.31E-15 6/23/2015 1.06E-14 6.00E-13

ENGWESA008 PB-210 5/27/2015 8.85E-15 6/23/2015 9.34E-15 6.00E-13

ENGWESA009 PB-210 5/28/2015 6/23/2015 9.50E-15 6.00E-13

ENGWESA010 PB-210 5/28/2015 6.20E-15 6/23/2015 9.78E-15 6.00E-13

ENGWESA011 PB-210 5/27/2015 8.42E-15 6/23/2015 1.08E-14 6.00E-13

ENGWESA012 PB-210 5/27/2015 9.05E-15 6/23/2015 1.25E-14 6.00E-13

ENGWESA013 PB-210 5/27/2015 2.02E-14 6/23/2015 9.92E-15 6.00E-13

ENGWESA001 PB-214 5/27/2015 2.92E-17 6/24/2015 1.19E-16 1.00E-09

ENGWESA002 PB-214 5/28/2015 5.73E-17 6/24/2015 1.12E-16 1.00E-09

ENGWESA003 PB-214 5/28/2015 1.25E-16 6/24/2015 3.23E-17 1.00E-09

ENGWESA004 PB-214 5/28/2015 6.76E-17 6/24/2015 8.59E-17 1.00E-09

ENGWESA005 PB-214 5/27/2015 1.06E-16 6/23/2015 3.64E-17 1.00E-09

ENGWESA006 PB-214 5/27/2015 -3.19E-17 6/24/2015 8.47E-17 1.00E-09

ENGWESA007 PB-214 5/27/2015 1.68E-16 6/23/2015 3.86E-17 1.00E-09

ENGWESA008 PB-214 5/27/2015 1.02E-17 6/23/2015 5.95E-17 1.00E-09

ENGWESA009 PB-214 5/28/2015 6/23/2015 4.63E-17 1.00E-09

ENGWESA010 PB-214 5/28/2015 3.27E-17 6/23/2015 6.64E-17 1.00E-09

ENGWESA011 PB-214 5/27/2015 9.75E-17 6/23/2015 7.02E-17 1.00E-09

ENGWESA012 PB-214 5/27/2015 3.25E-18 6/23/2015 9.01E-17 1.00E-09

ENGWESA013 PB-214 5/27/2015 1.22E-16 6/23/2015 1.17E-16 1.00E-09

ENGWESA001 K-40 5/27/2015 9.26E-16 6/24/2015 7.48E-16 6.00E-10

ENGWESA002 K-40 5/28/2015 5.69E-16 6/24/2015 9.78E-16 6.00E-10

ENGWESA003 K-40 5/28/2015 1.31E-15 6/24/2015 7.54E-16 6.00E-10

ENGWESA004 K-40 5/28/2015 3.62E-16 6/24/2015 1.03E-15 6.00E-10

ENGWESA005 K-40 5/27/2015 4.23E-16 6/23/2015 7.88E-16 6.00E-10

ENGWESA006 K-40 5/27/2015 3.34E-16 6/24/2015 -6.94E-17 6.00E-10

ENGWESA007 K-40 5/27/2015 1.50E-15 6/23/2015 5.59E-16 6.00E-10

ENGWESA008 K-40 5/27/2015 4.09E-16 6/23/2015 7.61E-16 6.00E-10

ENGWESA009 K-40 5/28/2015 6/23/2015 6.84E-16 6.00E-10

ENGWESA010 K-40 5/28/2015 4.07E-16 6/23/2015 5.16E-16 6.00E-10

ENGWESA011 K-40 5/27/2015 1.63E-15 6/23/2015 1.36E-15 6.00E-10

ENGWESA012 K-40 5/27/2015 8.61E-16 6/23/2015 1.12E-15 6.00E-10

ENGWESA013 K-40 5/27/2015 5.26E-16 6/23/2015 1.05E-15 6.00E-10



Client
ID Analyte Sample

Date uCi/ml Sample
Date uCi/ml NRC Eff 

Limit

Comparison of Isotopic Results to NRC Appendix B Effluent Limits

ENGWESA001 PA-231 5/27/2015 6.31E-17 6/24/2015 7.07E-16 8.00E-15

ENGWESA002 PA-231 5/28/2015 9.50E-16 6/24/2015 -2.38E-16 8.00E-15

ENGWESA003 PA-231 5/28/2015 -2.36E-16 6/24/2015 -4.68E-16 8.00E-15

ENGWESA004 PA-231 5/28/2015 2.49E-16 6/24/2015 -3.29E-16 8.00E-15

ENGWESA005 PA-231 5/27/2015 -8.81E-16 6/23/2015 8.39E-16 8.00E-15

ENGWESA006 PA-231 5/27/2015 2.05E-16 6/24/2015 8.85E-16 8.00E-15

ENGWESA007 PA-231 5/27/2015 -4.21E-16 6/23/2015 -4.38E-16 8.00E-15

ENGWESA008 PA-231 5/27/2015 7.96E-16 6/23/2015 -9.23E-16 8.00E-15

ENGWESA009 PA-231 5/28/2015 6/23/2015 6.21E-16 8.00E-15

ENGWESA010 PA-231 5/28/2015 2.80E-15 6/23/2015 8.74E-16 8.00E-15

ENGWESA011 PA-231 5/27/2015 8.74E-17 6/23/2015 1.26E-15 8.00E-15

ENGWESA012 PA-231 5/27/2015 9.05E-16 6/23/2015 7.07E-16 8.00E-15

ENGWESA013 PA-231 5/27/2015 2.16E-16 6/23/2015 -7.66E-16 8.00E-15

ENGWESA001 TH-230 5/27/2015 2.36E-17 6/24/2015 1.75E-17 3.00E-14

ENGWESA002 TH-230 5/28/2015 2.76E-17 6/24/2015 8.08E-18 3.00E-14

ENGWESA003 TH-230 5/28/2015 2.76E-17 6/24/2015 1.90E-17 3.00E-14

ENGWESA004 TH-230 5/28/2015 3.14E-17 6/24/2015 3.87E-17 3.00E-14

ENGWESA005 TH-230 5/27/2015 2.93E-17 6/23/2015 3.39E-17 3.00E-14

ENGWESA006 TH-230 5/27/2015 3.08E-17 6/24/2015 1.05E-17 3.00E-14

ENGWESA007 TH-230 5/27/2015 5.81E-17 6/23/2015 2.93E-17 3.00E-14

ENGWESA008 TH-230 5/27/2015 3.17E-17 6/23/2015 1.93E-17 3.00E-14

ENGWESA009 TH-230 5/28/2015 6/23/2015 3.05E-17 3.00E-14

ENGWESA010 TH-230 5/28/2015 4.14E-17 6/23/2015 2.66E-17 3.00E-14

ENGWESA011 TH-230 5/27/2015 3.65E-17 6/23/2015 2.23E-17 3.00E-14

ENGWESA012 TH-230 5/27/2015 3.51E-17 6/23/2015 4.96E-17 3.00E-14

ENGWESA013 TH-230 5/27/2015 4.39E-17 6/23/2015 1.78E-17 3.00E-14

ENGWESA001 TH-232 5/27/2015 2.75E-18 6/24/2015 7.10E-18 5.00E-14

ENGWESA002 TH-232 5/28/2015 1.18E-17 6/24/2015 6.78E-19 5.00E-14

ENGWESA003 TH-232 5/28/2015 8.91E-18 6/24/2015 2.35E-18 5.00E-14

ENGWESA004 TH-232 5/28/2015 1.45E-17 6/24/2015 1.68E-17 5.00E-14

ENGWESA005 TH-232 5/27/2015 1.16E-17 6/23/2015 1.06E-17 5.00E-14

ENGWESA006 TH-232 5/27/2015 1.66E-17 6/24/2015 5.82E-18 5.00E-14

ENGWESA007 TH-232 5/27/2015 1.68E-17 6/23/2015 1.08E-17 5.00E-14

ENGWESA008 TH-232 5/27/2015 8.38E-18 6/23/2015 4.32E-18 5.00E-14

ENGWESA009 TH-232 5/28/2015 6/23/2015 6.92E-18 5.00E-14

ENGWESA010 TH-232 5/28/2015 1.50E-17 6/23/2015 7.44E-18 5.00E-14

ENGWESA011 TH-232 5/27/2015 1.64E-17 6/23/2015 6.18E-18 5.00E-14

ENGWESA012 TH-232 5/27/2015 1.13E-17 6/23/2015 2.12E-17 5.00E-14

ENGWESA013 TH-232 5/27/2015 1.80E-17 6/23/2015 3.21E-18 5.00E-14



Client
ID Analyte Sample

Date uCi/ml Sample
Date uCi/ml NRC Eff 

Limit

Comparison of Isotopic Results to NRC Appendix B Effluent Limits

ENGWESA001 U-234 5/27/2015 3.94E-17 6/24/2015 3.60E-17 6.00E-14

ENGWESA002 U-234 5/28/2015 3.13E-17 6/24/2015 3.10E-17 6.00E-14

ENGWESA003 U-234 5/28/2015 3.59E-17 6/24/2015 3.73E-17 6.00E-14

ENGWESA004 U-234 5/28/2015 4.40E-17 6/24/2015 2.96E-17 6.00E-14

ENGWESA005 U-234 5/27/2015 4.99E-17 6/23/2015 2.34E-17 6.00E-14

ENGWESA006 U-234 5/27/2015 2.81E-17 6/24/2015 3.03E-17 6.00E-14

ENGWESA007 U-234 5/27/2015 4.69E-17 6/23/2015 4.42E-17 6.00E-14

ENGWESA008 U-234 5/27/2015 2.66E-17 6/23/2015 3.64E-17 6.00E-14

ENGWESA009 U-234 5/28/2015 6/23/2015 4.64E-17 6.00E-14

ENGWESA010 U-234 5/28/2015 5.33E-17 6/23/2015 3.55E-17 6.00E-14

ENGWESA011 U-234 5/27/2015 2.78E-17 6/23/2015 2.52E-17 6.00E-14

ENGWESA012 U-234 5/27/2015 3.71E-17 6/23/2015 5.48E-17 6.00E-14

ENGWESA013 U-234 5/27/2015 1.81E-17 6/23/2015 2.58E-17 6.00E-14

ENGWESA001 U-235 5/27/2015 5.20E-18 6/24/2015 1.95E-18 6.00E-14

ENGWESA002 U-235 5/28/2015 1.95E-18 6/24/2015 1.01E-18 6.00E-14

ENGWESA003 U-235 5/28/2015 7.24E-18 6/24/2015 2.39E-18 6.00E-14

ENGWESA004 U-235 5/28/2015 1.79E-18 6/24/2015 6.64E-18 6.00E-14

ENGWESA005 U-235 5/27/2015 7.72E-19 6/23/2015 2.94E-18 6.00E-14

ENGWESA006 U-235 5/27/2015 -5.84E-19 6/24/2015 3.20E-18 6.00E-14

ENGWESA007 U-235 5/27/2015 3.73E-18 6/23/2015 9.82E-18 6.00E-14

ENGWESA008 U-235 5/27/2015 7.87E-18 6/23/2015 3.87E-18 6.00E-14

ENGWESA009 U-235 5/28/2015 6/23/2015 7.54E-18 6.00E-14

ENGWESA010 U-235 5/28/2015 4.63E-18 6/23/2015 3.05E-18 6.00E-14

ENGWESA011 U-235 5/27/2015 1.97E-18 6/23/2015 3.16E-18 6.00E-14

ENGWESA012 U-235 5/27/2015 2.06E-18 6/23/2015 1.36E-17 6.00E-14

ENGWESA013 U-235 5/27/2015 2.11E-18 6/23/2015 6.83E-18 6.00E-14

ENGWESA001 U-238 5/27/2015 3.36E-17 6/24/2015 3.13E-17 6.00E-14

ENGWESA002 U-238 5/28/2015 3.43E-17 6/24/2015 3.05E-17 6.00E-14

ENGWESA003 U-238 5/28/2015 5.08E-17 6/24/2015 3.45E-17 6.00E-14

ENGWESA004 U-238 5/28/2015 3.65E-17 6/24/2015 3.47E-17 6.00E-14

ENGWESA005 U-238 5/27/2015 4.28E-17 6/23/2015 1.38E-17 6.00E-14

ENGWESA006 U-238 5/27/2015 2.54E-17 6/24/2015 3.19E-17 6.00E-14

ENGWESA007 U-238 5/27/2015 4.32E-17 6/23/2015 2.94E-17 6.00E-14

ENGWESA008 U-238 5/27/2015 4.61E-17 6/23/2015 3.39E-17 6.00E-14

ENGWESA009 U-238 5/28/2015 6/23/2015 3.32E-17 6.00E-14

ENGWESA010 U-238 5/28/2015 3.82E-17 6/23/2015 3.16E-17 6.00E-14

ENGWESA011 U-238 5/27/2015 2.51E-17 6/23/2015 2.39E-17 6.00E-14

ENGWESA012 U-238 5/27/2015 2.69E-17 6/23/2015 4.13E-17 6.00E-14

ENGWESA013 U-238 5/27/2015 1.95E-17 6/23/2015 3.49E-17 6.00E-14



 

APPENDIX D 
VALIDATED VOLATILE ORGANIC COMPOUND RESULTS 
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Result Final Q RL Result Final Q RL Result Final Q RL Result Final Q RL Result Final Q RL Result Final Q RL
ENGWESA001 5/13/2015 11:05:00 AM UG/M3 ND U 0.094 ND U 0.076 ND U 0.11 0.20 0.074 ND U 0.22 ND U 0.17
ENGWESA001 5/27/2015 4:33:00 PM UG/M3 ND U 0.079 ND U 0.063 ND U 0.096 0.13 0.062 ND U 0.19 ND U 0.14

ENGWESA001 6/10/2015 11:01:00 AM UG/M3 ND U 0.081 ND U 0.065 ND U 0.099 0.17 0.064 ND U 0.19 ND U 0.15

ENGWESA001 6/24/2015 12:00:00 PM UG/M3 ND U 0.080 ND U 0.064 ND U 0.097 0.16 0.063 ND U 0.19 ND U 0.15

ENGWESA001 7/8/2015 3:33 PM UG/M3 ND U 0.079 ND U 0.064 ND U 0.096 0.18 0.062 ND U 0.19 ND U 0.15

ENGWESA001 7/22/2015 2:24 PM UG/M3 ND U 0.080 ND U 0.065 ND U 0.098 0.18 0.063 ND U 0.19 ND U 0.15

ENGWESA001 FD 6/10/2015 11:08:00 AM UG/M3 ND U 0.081 ND U 0.065 ND U 0.099 0.13 0.064 ND U 0.19 ND U 0.15

ENGWESA005 5/13/2015 11:35:00 AM UG/M3 ND U 0.093 ND U 0.075 ND U 0.11 0.27 0.073 ND U 0.22 ND U 0.17

ENGWESA005 5/27/2015 3:14:00 PM UG/M3 ND U 0.079 ND U 0.064 ND U 0.096 0.14 0.062 ND U 0.19 ND U 0.15

ENGWESA005 6/10/2015 10:13:00 AM UG/M3 ND U 0.081 ND U 0.065 ND U 0.099 0.22 0.064 ND U 0.19 ND U 0.15

ENGWESA005 6/23/2015 10:50:00 AM UG/M3 ND U 0.086 ND U 0.069 ND U 0.10 0.19 0.068 ND U 0.20 ND U 0.16

ENGWESA005 7/8/2015 3:33 PM UG/M3 ND U 0.074 ND U 0.059 ND U 0.090 0.20 0.058 0.21 0.18 ND U 0.14

ENGWESA005 7/22/2015 2:24 PM UG/M3 ND U 0.081 ND U 0.065 ND U 0.098 0.16 0.064 ND U 0.19 ND U 0.15

ENGWESA005 FD 6/23/2015 10:50:00 AM UG/M3 ND U 0.086 ND U 0.069 ND U 0.10 0.17 0.068 ND U 0.20 ND U 0.16

ENGWESA007 5/13/2015 11:25:00 AM UG/M3 ND U 0.093 ND U 0.075 ND U 0.11 0.27 0.073 0.24 0.22 ND U 0.17

ENGWESA007 5/27/2015 12:32:00 PM UG/M3 ND U 0.080 ND U 0.064 ND U 0.097 0.17 0.062 0.23 0.19 ND U 0.15

ENGWESA007 6/10/2015 10:03:00 AM UG/M3 ND U 0.081 ND U 0.065 ND U 0.098 0.22 0.063 0.22 0.19 ND U 0.15

ENGWESA007 6/23/2015 10:05:00 AM UG/M3 ND U 0.086 ND U 0.069 ND U 0.10 0.25 0.068 0.22 0.20 ND U 0.16

ENGWESA007 7/8/2015 3:33 PM UG/M3 ND U 0.074 ND U 0.059 ND U 0.090 0.21 0.058 ND U 0.18 ND U 0.14

ENGWESA007 7/22/2015 2:24 PM UG/M3 ND U 0.081 ND U 0.065 ND U 0.098 0.17 0.064 ND U 0.19 ND U 0.15

ENGWESA007 FD 7/8/2015 3:33 PM UG/M3 ND U 0.081 ND U 0.065 ND U 0.098 0.21 0.064 ND U 0.19 ND U 0.15
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ENGWESA008 5/13/2015 12:05:00 PM UG/M3 ND U 0.094 ND U 0.076 ND U 0.11 0.24 0.074 ND U 0.22 ND U 0.17

ENGWESA008 5/27/2015 4:00:00 PM UG/M3 ND U 0.079 ND U 0.064 ND U 0.096 0.15 0.062 ND U 0.19 ND U 0.15

ENGWESA008 6/10/2015 10:40:00 AM UG/M3 ND U 0.081 ND U 0.065 ND U 0.099 0.24 0.064 0.22 0.19 ND U 0.15

ENGWESA008 6/23/2015 11:45:00 AM UG/M3 ND U 0.086 ND U 0.069 ND U 0.10 0.17 0.067 ND U 0.20 ND U 0.16
ENGWESA008 07/22/2015 11:29 UG/M3 ND U 0.081 ND U 0.065 ND U 0.098 0.19 0.064 ND U 0.19 ND U 0.15

ENGWESA008 7/22/2015 2:24 PM UG/M3 ND U 0.074 ND U 0.060 ND U 0.090 0.23 0.058 0.24 0.18 ND U 0.14

ENGWESA008 FD 5/27/2015 4:00:00 PM UG/M3 ND U 0.079 ND U 0.064 ND U 0.096 0.14 0.062 ND U 0.19 ND U 0.15

ENGWESA011 5/13/2015 11:45:00 AM UG/M3 ND U 0.092 ND U 0.074 ND U 0.11 0.27 0.072 ND U 0.22 ND U 0.17

ENGWESA011 5/27/2015 10:30:00 AM UG/M3 ND U 0.080 ND U 0.065 ND U 0.098 0.18 0.063 ND U 0.19 ND U 0.15

ENGWESA011 6/10/2015 11:23:00 AM UG/M3 ND U 0.080 ND U 0.064 ND U 0.097 0.24 0.063 0.21 0.19 ND U 0.15

ENGWESA011 6/23/2015 12:00:00 PM UG/M3 ND U 0.086 ND U 0.069 ND U 0.10 0.18 0.067 ND U 0.20 ND U 0.16

ENGWESA011 07/08/2015 14:44 UG/M3 ND U 0.074 ND U 0.060 ND U 0.090 0.22 0.058 ND U 0.18 ND U 0.14

ENGWESA011 07/22/2015 07:40 UG/M3 ND U 0.082 ND U 0.066 ND U 0.099 0.18 0.064 ND U 0.19 ND U 0.15

ENGWESA011 FD 5/13/2015 11:45:00 AM UG/M3 ND U 0.092 ND U 0.074 ND U 0.11 0.28 0.072 ND U 0.22 ND U 0.17

ENGWESA011 FD 07/08/2015 14:44 UG/M3 ND U 0.074 ND U 0.060 ND U 0.090 0.24 0.058 ND U 0.18 ND U 0.14
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ENGWESA001 5/13/2015 11:05:00 AM UG/M3
ENGWESA001 5/27/2015 4:33:00 PM UG/M3

ENGWESA001 6/10/2015 11:01:00 AM UG/M3

ENGWESA001 6/24/2015 12:00:00 PM UG/M3

ENGWESA001 7/8/2015 3:33 PM UG/M3

ENGWESA001 7/22/2015 2:24 PM UG/M3

ENGWESA001 FD 6/10/2015 11:08:00 AM UG/M3

ENGWESA005 5/13/2015 11:35:00 AM UG/M3

ENGWESA005 5/27/2015 3:14:00 PM UG/M3

ENGWESA005 6/10/2015 10:13:00 AM UG/M3

ENGWESA005 6/23/2015 10:50:00 AM UG/M3

ENGWESA005 7/8/2015 3:33 PM UG/M3

ENGWESA005 7/22/2015 2:24 PM UG/M3

ENGWESA005 FD 6/23/2015 10:50:00 AM UG/M3

ENGWESA007 5/13/2015 11:25:00 AM UG/M3

ENGWESA007 5/27/2015 12:32:00 PM UG/M3

ENGWESA007 6/10/2015 10:03:00 AM UG/M3

ENGWESA007 6/23/2015 10:05:00 AM UG/M3

ENGWESA007 7/8/2015 3:33 PM UG/M3

ENGWESA007 7/22/2015 2:24 PM UG/M3

ENGWESA007 FD 7/8/2015 3:33 PM UG/M3

Result Final Q RL Result Final Q RL Result Final Q RL Result Final Q RL Result Final Q RL Result Final Q RL
0.30 0.15 ND U 0.29 0.32 0.087 ND U 0.086 ND U 0.078 ND U 0.11
ND U 0.13 ND U 0.24 0.26 0.073 ND U 0.072 ND U 0.065 ND U 0.090

0.17 0.13 ND U 0.25 0.23 0.075 ND U 0.074 ND U 0.067 ND U 0.093

ND U 0.13 ND U 0.25 0.24 0.074 ND U 0.073 ND U 0.066 ND U 0.092

0.15 0.13 0.28 0.24 0.26 0.073 ND U 0.072 ND U 0.065 ND U 0.091

ND U 0.13 0.36 0.25 0.33 0.074 ND U 0.073 ND U 0.066 ND U 0.092

0.16 0.13 ND U 0.25 0.24 0.075 ND U 0.074 ND U 0.067 ND U 0.093

0.39 0.15 ND U 0.29 0.32 0.086 ND U 0.085 ND U 0.077 ND U 0.11

ND U 0.13 ND U 0.24 0.25 0.073 ND U 0.072 ND U 0.065 ND U 0.091

0.21 0.13 ND U 0.25 0.30 0.075 ND U 0.074 ND U 0.067 ND U 0.093

ND U 0.14 ND U 0.27 0.22 0.080 ND U 0.078 ND U 0.071 ND U 0.099

0.18 0.12 0.29 0.23 0.20 0.068 ND U 0.067 ND U 0.061 0.10 0.085

ND U 0.13 0.28 0.25 0.25 0.075 ND U 0.074 ND U 0.067 0.10 0.093

ND U 0.14 ND U 0.27 0.19 0.080 ND U 0.078 ND U 0.071 ND U 0.099

0.41 0.15 0.31 0.29 0.35 0.086 ND U 0.085 ND U 0.077 ND U 0.11

ND U 0.13 ND U 0.25 0.28 0.074 ND U 0.073 ND U 0.066 ND U 0.092

0.25 0.13 ND U 0.25 0.27 0.074 ND U 0.073 ND U 0.067 0.11 0.092

ND U 0.14 ND U 0.27 0.24 0.080 ND U 0.078 ND U 0.071 0.12 0.099

0.16 0.12 0.32 0.23 0.22 0.068 ND U 0.067 ND U 0.061 0.094 0.084

ND U 0.13 0.26 0.25 0.26 0.075 ND U 0.074 ND U 0.067 0.13 0.093

ND U 0.13 0.30 0.25 0.31 0.075 ND U 0.074 ND U 0.067 0.12 0.093
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ENGWESA008 5/13/2015 12:05:00 PM UG/M3

ENGWESA008 5/27/2015 4:00:00 PM UG/M3

ENGWESA008 6/10/2015 10:40:00 AM UG/M3

ENGWESA008 6/23/2015 11:45:00 AM UG/M3
ENGWESA008 07/22/2015 11:29 UG/M3

ENGWESA008 7/22/2015 2:24 PM UG/M3

ENGWESA008 FD 5/27/2015 4:00:00 PM UG/M3

ENGWESA011 5/13/2015 11:45:00 AM UG/M3

ENGWESA011 5/27/2015 10:30:00 AM UG/M3

ENGWESA011 6/10/2015 11:23:00 AM UG/M3

ENGWESA011 6/23/2015 12:00:00 PM UG/M3

ENGWESA011 07/08/2015 14:44 UG/M3

ENGWESA011 07/22/2015 07:40 UG/M3

ENGWESA011 FD 5/13/2015 11:45:00 AM UG/M3

ENGWESA011 FD 07/08/2015 14:44 UG/M3
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0.41 0.15 0.33 0.29 0.38 0.087 ND U 0.086 ND U 0.078 ND U 0.11

ND U 0.13 ND U 0.24 0.28 0.073 ND U 0.072 ND U 0.065 ND U 0.091

0.22 0.13 ND U 0.25 0.28 0.075 ND U 0.074 0.085 0.067 ND U 0.093

ND U 0.14 ND U 0.27 0.22 0.079 ND U 0.078 ND U 0.071 ND U 0.099
ND U 0.13 0.27 0.25 0.29 0.075 ND U 0.074 ND U 0.067 0.10 0.093

0.19 0.12 0.37 0.23 0.25 0.068 ND U 0.067 ND U 0.061 ND U 0.085

ND U 0.13 ND U 0.24 0.27 0.073 ND U 0.072 ND U 0.065 ND U 0.091

0.36 0.15 0.30 0.28 0.34 0.085 ND U 0.084 ND U 0.076 ND U 0.10

ND U 0.13 ND U 0.25 0.26 0.074 ND U 0.073 ND U 0.066 ND U 0.092

0.23 0.13 ND U 0.25 0.27 0.074 ND U 0.073 ND U 0.066 ND U 0.092

ND U 0.14 ND U 0.27 0.19 0.080 ND U 0.078 ND U 0.071 ND U 0.099

0.16 0.12 0.29 0.23 0.21 0.068 ND U 0.068 ND U 0.061 ND U 0.085

ND U 0.13 ND U 0.25 0.25 0.076 ND U 0.074 ND U 0.068 ND U 0.094

0.38 0.15 0.31 0.28 0.35 0.085 ND U 0.084 ND U 0.076 ND U 0.10

0.16 0.12 0.29 0.23 0.19 0.068 ND U 0.068 ND U 0.061 ND U 0.085
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ENGWESA001 5/13/2015 11:05:00 AM UG/M3
ENGWESA001 5/27/2015 4:33:00 PM UG/M3

ENGWESA001 6/10/2015 11:01:00 AM UG/M3

ENGWESA001 6/24/2015 12:00:00 PM UG/M3

ENGWESA001 7/8/2015 3:33 PM UG/M3

ENGWESA001 7/22/2015 2:24 PM UG/M3

ENGWESA001 FD 6/10/2015 11:08:00 AM UG/M3

ENGWESA005 5/13/2015 11:35:00 AM UG/M3

ENGWESA005 5/27/2015 3:14:00 PM UG/M3

ENGWESA005 6/10/2015 10:13:00 AM UG/M3

ENGWESA005 6/23/2015 10:50:00 AM UG/M3

ENGWESA005 7/8/2015 3:33 PM UG/M3

ENGWESA005 7/22/2015 2:24 PM UG/M3

ENGWESA005 FD 6/23/2015 10:50:00 AM UG/M3

ENGWESA007 5/13/2015 11:25:00 AM UG/M3

ENGWESA007 5/27/2015 12:32:00 PM UG/M3

ENGWESA007 6/10/2015 10:03:00 AM UG/M3

ENGWESA007 6/23/2015 10:05:00 AM UG/M3

ENGWESA007 7/8/2015 3:33 PM UG/M3

ENGWESA007 7/22/2015 2:24 PM UG/M3

ENGWESA007 FD 7/8/2015 3:33 PM UG/M3

Result Final Q RL Result Final Q RL Result Final Q RL Result Final Q RL Result Final Q RL Result Final Q RL
ND UJ- 0.57 ND U 0.30 ND U 0.086 0.18 0.10 0.16 0.088 0.21 0.083
ND U 0.48 ND U 0.25 0.076 0.072 0.22 0.084 0.13 0.074 0.23 0.070

ND U 0.49 ND U 0.26 0.083 0.074 0.26 0.087 0.21 0.076 0.25 0.072

ND U 0.48 ND U 0.25 0.085 0.073 0.19 0.085 0.27 0.075 0.28 0.071

ND U 0.48 ND U 0.25 0.088 0.072 0.28 0.084 0.34 0.074 0.25 0.070

ND U 0.49 ND U 0.26 0.096 0.073 0.42 0.086 0.68 0.075 0.30 0.071

ND U 0.49 ND U 0.26 ND U 0.074 0.24 0.087 0.21 0.076 0.20 0.072

ND UJ- 0.57 ND U 0.30 0.094 0.085 0.21 0.10 0.22 0.088 0.27 0.083

ND U 0.48 ND U 0.25 0.079 0.072 0.13 0.085 0.15 0.074 0.22 0.070

ND U 0.49 ND U 0.26 0.10 0.074 0.17 0.087 0.33 0.076 0.30 0.072

ND U 0.52 ND U 0.27 0.097 0.078 0.17 0.092 0.23 0.081 0.28 0.076

ND U 0.45 ND U 0.23 0.14 0.067 0.19 0.079 2.0 0.069 0.38 0.065

ND U 0.49 ND U 0.26 0.10 0.074 0.20 0.086 0.84 0.076 0.32 0.072

ND U 0.52 ND U 0.27 0.081 0.078 0.14 0.092 0.25 0.081 0.24 0.076

ND UJ- 0.57 0.41 0.30 0.14 0.085 0.25 0.10 0.35 0.088 0.42 0.083

ND U 0.48 0.31 0.25 0.093 0.073 0.15 0.085 0.31 0.075 0.27 0.071

ND U 0.49 0.35 0.26 0.14 0.073 0.22 0.086 0.41 0.076 0.43 0.071

ND U 0.52 0.51 0.27 0.17 0.078 0.25 0.092 0.33 0.081 0.52 0.076

ND U 0.45 0.29 0.23 0.13 0.067 0.24 0.079 0.27 0.069 0.38 0.065

ND U 0.49 0.41 0.26 0.12 0.074 0.21 0.087 0.31 J 0.076 0.36 0.072

ND U 0.49 0.49 0.26 0.12 0.074 0.24 0.086 0.48 J 0.076 0.37 0.072
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ENGWESA008 5/13/2015 12:05:00 PM UG/M3

ENGWESA008 5/27/2015 4:00:00 PM UG/M3

ENGWESA008 6/10/2015 10:40:00 AM UG/M3

ENGWESA008 6/23/2015 11:45:00 AM UG/M3
ENGWESA008 07/22/2015 11:29 UG/M3

ENGWESA008 7/22/2015 2:24 PM UG/M3

ENGWESA008 FD 5/27/2015 4:00:00 PM UG/M3

ENGWESA011 5/13/2015 11:45:00 AM UG/M3

ENGWESA011 5/27/2015 10:30:00 AM UG/M3

ENGWESA011 6/10/2015 11:23:00 AM UG/M3

ENGWESA011 6/23/2015 12:00:00 PM UG/M3

ENGWESA011 07/08/2015 14:44 UG/M3

ENGWESA011 07/22/2015 07:40 UG/M3

ENGWESA011 FD 5/13/2015 11:45:00 AM UG/M3

ENGWESA011 FD 07/08/2015 14:44 UG/M3
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ND UJ- 0.57 ND U 0.30 0.088 0.086 0.23 0.10 0.30 0.088 0.26 0.083

ND U 0.48 ND U 0.25 0.074 0.072 0.12 0.084 0.19 0.074 0.22 0.070

ND U 0.49 ND U 0.26 0.11 0.074 0.19 0.087 0.30 0.076 0.36 0.072

ND U 0.52 ND U 0.27 0.080 0.078 0.13 0.092 0.27 0.081 0.22 0.076
ND U 0.49 ND U 0.26 0.094 0.074 0.18 0.086 0.34 0.076 0.29 0.072

ND U 0.45 ND U 0.24 0.14 0.067 0.23 0.079 0.29 0.069 0.37 0.065

ND U 0.48 ND U 0.25 0.073 0.072 0.11 0.084 0.21 0.074 0.20 0.070

ND UJ- 0.56 ND U 0.29 0.085 0.084 0.20 0.098 0.21 0.086 0.23 0.082

ND U 0.49 ND U 0.26 ND U 0.073 0.12 0.086 0.23 0.075 0.18 0.071

ND U 0.48 ND U 0.25 0.12 0.073 0.17 0.085 0.32 0.075 0.35 0.071

ND U 0.52 ND U 0.27 0.082 0.078 0.14 0.092 0.23 0.081 0.23 0.076

ND U 0.45 ND U 0.24 0.11 0.068 0.14 0.079 0.24 0.070 0.31 0.066

ND U 0.50 ND U 0.26 0.081 0.074 0.17 0.087 0.24 0.077 0.25 0.072

ND UJ- 0.56 ND U 0.29 0.086 0.084 0.20 0.098 0.26 0.086 0.23 0.082

ND U 0.45 ND U 0.24 0.12 0.068 0.16 0.079 0.34 0.070 0.30 0.066
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ENGWESA001 5/13/2015 11:05:00 AM UG/M3
ENGWESA001 5/27/2015 4:33:00 PM UG/M3

ENGWESA001 6/10/2015 11:01:00 AM UG/M3

ENGWESA001 6/24/2015 12:00:00 PM UG/M3

ENGWESA001 7/8/2015 3:33 PM UG/M3

ENGWESA001 7/22/2015 2:24 PM UG/M3

ENGWESA001 FD 6/10/2015 11:08:00 AM UG/M3

ENGWESA005 5/13/2015 11:35:00 AM UG/M3

ENGWESA005 5/27/2015 3:14:00 PM UG/M3

ENGWESA005 6/10/2015 10:13:00 AM UG/M3

ENGWESA005 6/23/2015 10:50:00 AM UG/M3

ENGWESA005 7/8/2015 3:33 PM UG/M3

ENGWESA005 7/22/2015 2:24 PM UG/M3

ENGWESA005 FD 6/23/2015 10:50:00 AM UG/M3

ENGWESA007 5/13/2015 11:25:00 AM UG/M3

ENGWESA007 5/27/2015 12:32:00 PM UG/M3

ENGWESA007 6/10/2015 10:03:00 AM UG/M3

ENGWESA007 6/23/2015 10:05:00 AM UG/M3

ENGWESA007 7/8/2015 3:33 PM UG/M3

ENGWESA007 7/22/2015 2:24 PM UG/M3

ENGWESA007 FD 7/8/2015 3:33 PM UG/M3

Result Final Q RL Result Final Q RL Result Final Q RL Result Final Q RL Result Final Q RL Result Final Q RL
ND U 0.089 ND U 0.23 ND U 0.089 ND U 0.10 ND U 0.095 ND U 0.098
ND U 0.075 ND U 0.20 0.082 0.075 ND U 0.086 ND U 0.080 0.18 0.083

ND U 0.078 ND U 0.20 0.081 0.078 ND U 0.088 ND U 0.083 0.14 0.085

ND U 0.076 ND U 0.20 0.077 0.076 ND U 0.087 ND U 0.081 0.24 0.084

ND U 0.075 ND U 0.20 0.082 0.075 ND U 0.086 ND U 0.080 0.24 0.083

ND U 0.076 ND U 0.20 0.090 0.076 ND U 0.087 ND U 0.082 0.15 0.084

ND U 0.078 ND U 0.20 ND U 0.078 ND U 0.088 ND U 0.083 0.12 0.085

ND U 0.089 ND U 0.23 ND U 0.089 ND U 0.10 ND U 0.095 ND U 0.098

ND U 0.075 ND U 0.20 ND U 0.075 ND U 0.086 ND U 0.080 ND U 0.083

ND U 0.077 ND U 0.20 0.092 0.077 ND U 0.088 ND U 0.082 ND U 0.085

ND U 0.082 ND U 0.21 0.087 0.082 ND U 0.094 ND U 0.087 ND U 0.090

ND U 0.070 ND U 0.18 0.12 0.070 ND U 0.080 ND U 0.075 ND U 0.078

ND U 0.077 ND U 0.20 0.099 0.077 ND U 0.088 ND U 0.082 0.088 0.085

ND U 0.082 ND U 0.21 ND U 0.082 ND U 0.094 ND U 0.087 ND U 0.090

ND U 0.089 ND U 0.23 0.13 0.089 ND U 0.10 ND U 0.095 ND U 0.098

ND U 0.076 ND U 0.20 0.085 0.076 ND U 0.087 ND U 0.081 ND U 0.084

ND U 0.077 ND U 0.20 0.14 0.077 ND U 0.088 ND U 0.082 0.093 0.085

ND U 0.082 ND U 0.21 0.16 0.082 ND U 0.094 ND U 0.088 0.10 0.090

ND U 0.070 ND U 0.18 0.13 0.070 ND U 0.080 ND U 0.075 0.086 0.077

ND U 0.077 ND U 0.20 0.11 0.077 ND U 0.088 ND U 0.082 0.10 0.085

ND U 0.077 ND U 0.20 0.11 0.077 ND U 0.088 ND U 0.082 0.10 0.085
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ENGWESA008 5/13/2015 12:05:00 PM UG/M3

ENGWESA008 5/27/2015 4:00:00 PM UG/M3

ENGWESA008 6/10/2015 10:40:00 AM UG/M3

ENGWESA008 6/23/2015 11:45:00 AM UG/M3
ENGWESA008 07/22/2015 11:29 UG/M3

ENGWESA008 7/22/2015 2:24 PM UG/M3

ENGWESA008 FD 5/27/2015 4:00:00 PM UG/M3

ENGWESA011 5/13/2015 11:45:00 AM UG/M3

ENGWESA011 5/27/2015 10:30:00 AM UG/M3

ENGWESA011 6/10/2015 11:23:00 AM UG/M3

ENGWESA011 6/23/2015 12:00:00 PM UG/M3

ENGWESA011 07/08/2015 14:44 UG/M3

ENGWESA011 07/22/2015 07:40 UG/M3

ENGWESA011 FD 5/13/2015 11:45:00 AM UG/M3

ENGWESA011 FD 07/08/2015 14:44 UG/M3
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ND U 0.090 ND U 0.23 ND U 0.090 ND U 0.10 ND U 0.096 ND U 0.099

ND U 0.075 ND U 0.20 ND U 0.075 ND U 0.086 ND U 0.080 ND U 0.083

ND U 0.078 ND U 0.20 0.11 0.078 ND U 0.088 ND U 0.083 ND U 0.085

ND U 0.082 ND U 0.21 ND U 0.082 ND U 0.093 ND U 0.087 ND U 0.090
ND U 0.077 ND U 0.20 0.092 0.077 ND U 0.088 ND U 0.082 0.10 0.085

ND U 0.070 ND U 0.18 0.12 0.070 ND U 0.080 ND U 0.075 ND U 0.078

ND U 0.075 ND U 0.20 ND U 0.075 ND U 0.086 ND U 0.080 ND U 0.083

ND U 0.088 ND U 0.23 ND U 0.088 ND U 0.10 ND U 0.094 ND U 0.097

ND U 0.076 ND U 0.20 ND U 0.076 ND U 0.087 ND U 0.082 ND U 0.084

ND U 0.076 ND U 0.20 0.11 0.076 ND U 0.087 ND U 0.081 ND U 0.084

ND U 0.082 ND U 0.21 ND U 0.082 ND U 0.094 ND U 0.087 ND U 0.090

ND U 0.071 ND U 0.18 0.098 0.071 ND U 0.081 ND U 0.075 ND U 0.078

ND U 0.078 ND U 0.20 ND U 0.078 ND U 0.089 ND U 0.083 0.12 0.086

ND U 0.088 ND U 0.23 ND U 0.088 ND U 0.10 ND U 0.094 ND U 0.097

ND U 0.071 ND U 0.18 0.10 0.071 ND U 0.081 ND U 0.075 ND U 0.078
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ENGWESA001 5/13/2015 11:05:00 AM UG/M3
ENGWESA001 5/27/2015 4:33:00 PM UG/M3

ENGWESA001 6/10/2015 11:01:00 AM UG/M3

ENGWESA001 6/24/2015 12:00:00 PM UG/M3

ENGWESA001 7/8/2015 3:33 PM UG/M3

ENGWESA001 7/22/2015 2:24 PM UG/M3

ENGWESA001 FD 6/10/2015 11:08:00 AM UG/M3

ENGWESA005 5/13/2015 11:35:00 AM UG/M3

ENGWESA005 5/27/2015 3:14:00 PM UG/M3

ENGWESA005 6/10/2015 10:13:00 AM UG/M3

ENGWESA005 6/23/2015 10:50:00 AM UG/M3

ENGWESA005 7/8/2015 3:33 PM UG/M3

ENGWESA005 7/22/2015 2:24 PM UG/M3

ENGWESA005 FD 6/23/2015 10:50:00 AM UG/M3

ENGWESA007 5/13/2015 11:25:00 AM UG/M3

ENGWESA007 5/27/2015 12:32:00 PM UG/M3

ENGWESA007 6/10/2015 10:03:00 AM UG/M3

ENGWESA007 6/23/2015 10:05:00 AM UG/M3

ENGWESA007 7/8/2015 3:33 PM UG/M3

ENGWESA007 7/22/2015 2:24 PM UG/M3

ENGWESA007 FD 7/8/2015 3:33 PM UG/M3

Result Final Q RL Result Final Q RL
0.52 0.078 ND U 0.084
0.43 0.066 ND U 0.071

0.59 0.068 ND U 0.073

0.46 0.067 ND U 0.072

0.55 0.066 ND U 0.071

0.53 0.067 ND U 0.072

0.47 0.068 ND U 0.073

0.56 0.078 ND U 0.084

0.43 0.066 ND U 0.071

0.54 0.068 ND U 0.073

0.48 0.072 ND U 0.077

19 0.062 ND U 0.066

0.57 0.068 ND U 0.073

0.40 0.072 ND U 0.077

0.99 0.078 ND U 0.084

0.57 0.067 ND U 0.072

0.73 0.068 ND U 0.072

0.94 0.072 ND U 0.077

0.86 0.062 ND U 0.066

0.73 0.068 ND U 0.073

0.74 0.068 ND U 0.073
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ENGWESA008 5/13/2015 12:05:00 PM UG/M3

ENGWESA008 5/27/2015 4:00:00 PM UG/M3

ENGWESA008 6/10/2015 10:40:00 AM UG/M3

ENGWESA008 6/23/2015 11:45:00 AM UG/M3
ENGWESA008 07/22/2015 11:29 UG/M3

ENGWESA008 7/22/2015 2:24 PM UG/M3

ENGWESA008 FD 5/27/2015 4:00:00 PM UG/M3

ENGWESA011 5/13/2015 11:45:00 AM UG/M3

ENGWESA011 5/27/2015 10:30:00 AM UG/M3

ENGWESA011 6/10/2015 11:23:00 AM UG/M3

ENGWESA011 6/23/2015 12:00:00 PM UG/M3

ENGWESA011 07/08/2015 14:44 UG/M3

ENGWESA011 07/22/2015 07:40 UG/M3

ENGWESA011 FD 5/13/2015 11:45:00 AM UG/M3

ENGWESA011 FD 07/08/2015 14:44 UG/M3
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0.64 0.079 ND U 0.084

0.34 0.066 ND U 0.071

0.48 0.068 ND U 0.073

0.34 0.072 ND U 0.077
0.50 0.068 ND U 0.073

0.62 0.062 ND U 0.066

0.34 0.066 ND U 0.071

0.47 0.077 ND U 0.083

0.32 0.067 ND U 0.072

0.54 0.067 ND U 0.072

0.36 0.072 ND U 0.077

0.58 0.062 ND U 0.066

0.46 0.068 ND U 0.073

0.47 0.077 ND U 0.083

0.62 0.062 ND U 0.066



APPENDIX E 
GAMMA DOSIMETRY RESULTS 

  



Occupational Radiation Exposure Report 
Accredited by the 

"National Institute of Standards and Technology 
through NVLAP for the specifi c scope of 
accreditation under lab code t00555-0" 

REPORT NO; 15011 ACCOUNT NO: 79807 LOCATION: 00003LOC 
DATE BADGES 07/30/2015 
RECEIVED: 
DATE BADGES FEB 17, 2016 
REPORTED: 

SHIP TO: REPORT TO: 

AUXIER AND ASSOCIATES INC 
13570 ST CHARLES ROCK RD 

PAGE: 

LICENSE NO: 

1 OF: 1 
AUXIER AND ASSOCIATES INC 
13570 ST CHARLES ROCK RD 

BRIDGETON, MO 63044 

BI LL ABERNATHY 

"'"' .. 
ii~; NAllE !LAST) "' ii 15 ~ OR OTHER - - ~ 

-'II 8~11 DESIGNATION L :JI .... 
~i • ::. .. ::. g z L z 

5 0225985 !AMBIENT DETECTOR 1 1 
6 0225985 !AMBIENT DETECTOR 2 1 - 7 -

0225985 !AMBIENT DETECTOR 3 
- -

1 ·- - - -
8 0226986 !AMBIENT DETECTOR 4 1 -
9 

-
0226985 AMBIENT DETECTOR 5 

- -
1 - -

AMBIENT DETECTOR 6 
- , 

10 0225985 1 - -
AMBIENT DETECTOR 7 - ·-11 0226986 1 - - - , 

12 0225985 AMBIENT DETECTOR 8 1 - -

AMBIENT DETECTOR 9 - -13 0226985 1 - - - -
14 0225985 AMBIENT DETECTOR 10 1 

' 16 - 0225985 AMBIENT DETECTOR 11 
- -

1 - - -
16 0225986 AMBIENT DETECTOR 12 1 
17 

-
0225985 ~MBIENT DETECTOR 13 1 - -

57 0225985 AMBIENT DETECTOR 11A 1 

1 2 3 4 5 6 1 

"' MIRION 
TECf'NOLOGIES 

Mirion Technologies (GOS) Inc. 

PURCHASE ORDER 

NOTIFICATION LEVELS BRIDGETON, MO 63044 

DEEP I SHALLOW I EXTREMITY 

I I BILL ABERNATHY 

~ DOSE EQUIVAL.ENT JN MILUREllS FOR PERIODS INDICATED BELOW 

SSNllD BIRTH :l .... .. : ~ MONITORING PERIOD CURRENT QUA RTER TO DATE 
DATE .. . .. 

w FIRST DAY LAST DAY DEEP EYE SHALL. NEUT PROC. DEEP ., 
NOTH 

1< WB Q 04/1612015 07/1412015 21 28 28 

1• we Q 04/rn201s 07/1412015 2: 23 23 
-- ~--

14 WB Q 04/1612015 07/1412015 2< 24 24 
---

-- - - - -- -
1< WB Q 04/16/2015 07/1412015 21 28 29 

--- .- -·---

14 WB Q 04/15/2015 07/1412015 23 23 23 
---

--- ~-- -·--14 WB Q 04/1612016 07/1412015 24 24 25 --- ---
14 WB Q 04/1512015 07/1412015 35 35 35 

---
--- ~-- - ... -------

14 WB Q 04/1512015 07/1412016 25 26 25 -- . ---
14 WB Q 04/1612015 07/1412015 26 26 26 ""---- --

-- ---
Q 04/1512015 70 70 70 

---
14 WB 07/1412015 

-- ~--
14 WB Q 04/16/2016 07/1412016 34 34 34 

-.--
- - --- . "- ---

14 WB Q 04/16/2016 07/1412015 25 25 26 
-- - 1-.- - --

14 WB Q 04/1512016 07/14/2016 27 27 27 
---

- ,•---- - - -14 WB Q 04/16/2016 07/14/2015 2$ 25 25 

a 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

SEE LAST PAGE FOR COMPLETE REPORT DETAILS BY COLUMN NUMBER 

IT IS RECOMMENDED THAT YOU KEEP THIS REPORT FOR YOUR RECORDS 

MI RI O N TECHNOLOGIES ( GOS) INC. 
2652 McGaw Avenue, Irvine, CA 92614 

U.SJCanada: (800)251-3331 
www.mirion.com 

28 

23 
24 
28 

23 
24 

35 
25 
26 

70 
34 
25 

27 
26 

EYE SHALL. 

28 28 

2l 23 
2~ 24 
21 29 
2 23 

u 25 
35 35 
2! 25 

26 26 
7( 70 
3~ 34 
25 26 
27 27 

2! 25 

23 24 

DEEP 

28 

23 
24 
28 

23 
24 
35 
25 

26 
70 

34 
25 

27 
25 

25 

YEAR TO DATE 

EYE SHALL 

2l 21 

2l 2l 
2• 2• 
28 2! 

23 2 
24 21 
35 3! 
25 2! 
26 21 
70 7( 

34 3' 
21 21 
2; 21 
2! 2! 

26 27 

1 n u . 
RPTS 

1 

1 
1 

1 
1 
1 

1 
1 

1 
1 
1 

1 
1 

1 

28 

LIFETIME TO DATE 

DEEP COSE HiSTORY INCE:PTIOM MTE 
ADJUSTMENT lftTIM£ TotAL 

28 04/01/2015 
23 04/01/2015 
24 --

04/01/2016 -
28 04/01/2015 
23 

-
04/01/2016 --

24 04101/2016 
-

35 04/01/2015 -
25 04101/2015 

-

26 04101/2015 -
70 04/01/2015 
34 -

04/01/2016 -
25 04/01/2015 
27 

-
04/0112015 -

25 04101/2016 

29 30 31 

REPORTS APPROVED FPM/TPM Template Version: 5 StartDt: 2117/2016 End DI: 2117/2016 



APPENDIX F 
ALPHA TRACK ETCH DETECTOR RESULTS 

  



AccuStar 
NELAC NY 11769 

NRPP 101193AL 

NRSB ARL0017 

Laboratory Report for: 

Auxier & Associates Inc - Cecilia Greene 

9821 Cogdill Road Suite 1 

Knoxville TN 37932 

Log Device 
Test Exposure Duration: Number Number 

1823298 2834139 05/01/2015 07/23/2015 

1823299 2834140 05/0112015 07123/2015 

1823300 2834145 05/01/2015 07 /23/2015 

1823301 2834143 05/01/2015 07/23/2015 

1823302 2834141 05/01/2015 07/23/2015 

1823303 2.834144 05/01/2015 07/23/2015 

1823304 2834142 05/01/2015 07123/2015 

1823305 2834137 05/01/2015 07/23/2015 

1823306 2834146 05/01/2015 07 /23/2015 

1823307 2834149 05/01/2015 07/23/2015 

Property Tested: 

Westlake Landfill 

13570 Saint Charles Rock Road 

Bridgeton MO 63044 

Area Tested 

Room #3 

Room #4 

Room #9 

Room#? 

Room #5 

Room #8 

Room #6 

Room #1 

Room #10 

Room #13 

Radon in Air 

EPA Method #402-R-92-004 

Alpha Track 

NRPP Device Code 8205 

NRSB Device Code 12001 

Result (pCi/L) 

< 0.4 

< 0.4 

< 0.4 

< 0.4 

< 0.4 

< 0.4 

< 0.4 

< 0.4 

< 0.4 

< 0.4 

Comment: Your Alpha Track results are for informational purposes only. EPA protocol for long term testing of 91 to 365 days has 
not been met. A copy of this report was emailed to cgreene@auxier.com. 

Distributed by: National Safety Products 

Date Received: 07/29/2015 Date Logged: 07/30/2015 Date Analyzed: 08/03/2015 Date Reported: 08/05/2015 

Disclaimer: 
Report Reviewed By: ____ IYV7~~· Jl::k~~a,...,"--===~--

'--' (j 
Report Approved By: ~ 1 K. ~ 

Carolyn Uen, President, AccuStar Labs 
The uncertainty of this radon measurement is -+/- 15 %. Factors contributing to uncertainty include statistical variations, dally and seasonal variations In radon, 
concentrations. sample collection techniques, and operation of the dwelling. Interference with test conditions may influence the test results. 

This report may only be transferred to a third party in its entirety. Analytical results relate to the samples AS RECEIVED BY THE LABORATORY. Results 
shown on this report represent levels of radon gas measured between the dates shown in the room or area of the site identified above as "Property Tested". 
Incorrect information will affect results. The results may not be construed as either predictive or supportive of measurements conducted in any area of this 
structure at any other time. AccuStar Labs. its employees and agents are not responsible for the consequences of any action taken or not taken based upon the 
results reported or any verbal or written interpretation of the results. 

Rev 1402 11 Awl Street Medway MA 02053 888-480-8812 FAX 508-533-8831 Page 1 of 2 



AccuStar 
NELAC NY 11769 

NRPP 101193AL 

NRSB ARL0017 

Laboratory Report for: 

Auxier & Associates Inc - Cecilia Greene 

9821 Cogdill Road Suite 1 

Knoxville TN 37932 

Log 
Number 

Device 
Number 

1823308 2834148 

1823309 2834147 

1823310 2834138 

Test Exposure Duration: 

05/0112015 07/2312015 

05/0112015 0712312015 

05/0112015 07/2412015 

Property Tested: 

Westlake Landfill 

13570 Saint Charles Rock Road 

Bridgeton MO 63044 

Area Tested 

Room #12 

Room #11 

Room #2 

Radon in Air , 

EPA Method #402-R-92-004 

Alpha Track 

NRPP Device Code 8205 

NRSS Device Code 12001 

Result (pCi/L) 

< 0.4 

< 0:4 

< 0.4 ' 

Comment: Your Alpha Track results are for informational purposes only. EPA protocol for long term testing of 91 to 365 days has 
not been met. A copy of this report was emailed to cgreene@auxier.com. 

Distributed by: National Safety Products 

Date Received: 07/29/2015 Date Logged: 07/30/2015 Date Analyzed: 08/03/2015 Date Reported: 08/05!2015 

Disclaimer: 
Report Reviewed By: ----'-Im'--'-+'--'~- ~""""'""""~'i-F==--- Report Approved By: (7~ 1 K. ~ 

Carolyn K:;en, President, AccuStar Labs 

The uncertainty of this radon measurement is-+/- 15 %. Factors contributing to uncertainty include statistical variations, daily and seasonal variations in radon 
concentrations, sample collection techniques, and operation of the dwelling. Interference with test conditions may influence the test results. 

This report may only be transferred to a third party in its entirety. Analytical results relate to the samples AS RECEIVED SY THE LABORATORY. Results 
shown on this 1report represent levels of radon gas measured between the dates shown in the room or area of the site identified above as "Property Tested". 
Incorrect information will affect results. The results may not be construed as either predictive or supportive of measurements conducted in any area of this 
structure at any other time. AccuStar Labs, its employees and agents are not responsible for the consequences of any action taken or not taken based upon the 
results reported or any verbal or written interpretation of the results. 

Rev 1402 11 Awl Street Medway MA 02053 888-480-8812 FAX 508-533-8831 Page 2 of 2 



APPENDIX G 
METEOROLOGICAL STATION DATA 

  



Air Temp Dew Point Wet Bulb Rel Hum Stn Pres Sea Lev Wind 
Speed

Wind Dir Precip

(F) Temp (F) Temp (F) (%) (in) Pres (in) (kt) (deg) Total

5/1/2015 0:51:00 48 33 41 56 29.35 30.09 5.2 100 -

5/1/2015 1:51:00 48 33 41 56 29.35 30.09 2.6 90 -

5/1/2015 2:51:00 47 33 41 58 29.36 30.11 4.3 60 -

5/1/2015 3:51:00 46 33 40 61 29.36 30.11 2.6 80 -

5/1/2015 4:51:00 44 33 39 65 29.39 30.14 M 0 -

5/1/2015 5:51:00 46 35 41 66 29.41 30.16 M 0 -

5/1/2015 6:51:00 50 37 44 61 29.43 30.18 2.6 60 -

5/1/2015 7:51:00 53 35 45 51 29.43 30.19 M 0 -

5/1/2015 8:51:00 56 36 47 47 29.44 30.19 M 0 -

5/1/2015 9:51:00 59 34 47 39 29.43 30.19 M 0 -

5/1/2015 10:51:00 61 33 48 35 29.44 30.19 M 0 -

5/1/2015 11:51:00 64 35 50 34 29.41 30.17 5.2 120 -

5/1/2015 12:51:00 68 37 52 32 29.41 30.16 2.6 -

5/1/2015 13:51:00 68 36 52 31 29.39 30.15 M 0 -

5/1/2015 14:51:00 69 34 52 28 29.36 30.11 2.6 90 -

5/1/2015 15:51:00 69 36 53 30 29.34 30.09 2.6 -

5/1/2015 16:51:00 70 36 53 29 29.34 30.1 5.2 110 -

5/1/2015 17:51:00 70 35 53 28 29.34 30.09 M 0 -

5/1/2015 18:51:00 67 35 51 31 29.35 30.1 4.3 70 -

5/1/2015 19:51:00 63 37 50 38 29.36 30.11 2.6 80 -

5/1/2015 20:51:00 61 38 50 43 29.36 30.11 5.2 160 -

5/1/2015 21:51:00 59 39 49 48 29.37 30.12 M 0 -

5/1/2015 22:51:00 59 40 50 50 29.36 30.11 M 0 -

5/1/2015 23:51:00 59 41 50 51 29.36 30.1 M 0 -

5/2/2015 0:51:00 58 39 49 49 29.36 30.1 2.6 180 -

5/2/2015 1:51:00 59 39 49 48 29.36 30.1 M 0 -

5/2/2015 2:51:00 58 40 49 51 29.35 30.09 M 0 -

5/2/2015 3:51:00 56 40 48 55 29.35 30.1 2.6 210 -

5/2/2015 4:51:00 58 39 49 49 29.34 30.09 M 0 -

5/2/2015 5:51:00 57 42 50 57 29.37 30.11 2.6 100 -

5/2/2015 6:51:00 62 42 52 48 29.37 30.12 M 0 -

5/2/2015 7:51:00 65 40 52 40 29.38 30.12 7 220 -

5/2/2015 8:51:00 66 40 53 39 29.36 30.11 13 220 -

5/2/2015 9:51:00 71 43 56 37 29.35 30.1 7.8 200 -

5/2/2015 10:51:00 74 43 57 33 29.34 30.08 6.1 -

5/2/2015 11:51:00 76 41 57 29 29.31 30.05 9.6 210 -

5/2/2015 12:51:00 78 40 58 26 29.29 30.03 M 0 -

5/2/2015 13:51:00 79 41 58 26 29.27 30.01 8.7 220 -

5/2/2015 14:51:00 79 42 59 27 29.25 29.99 M 0 -

5/2/2015 15:51:00 78 39 57 25 29.24 29.98 2.6 230 -

5/2/2015 16:51:00 79 40 58 25 29.23 29.96 M 0 -

5/2/2015 17:51:00 74 45 58 36 29.22 29.97 6.1 80 -

5/2/2015 18:51:00 73 44 57 35 29.23 29.96 6.1 90 -

5/2/2015 19:51:00 72 43 56 35 29.24 29.97 7 100 -

5/2/2015 20:51:00 72 44 57 37 29.24 29.98 8.7 130 -

5/2/2015 21:51:00 70 44 56 39 29.24 29.97 8.7 150 -

5/2/2015 22:51:00 70 43 56 38 29.23 29.96 8.7 170 -

5/2/2015 23:51:00 69 43 55 39 29.24 29.97 5.2 180 -

5/3/2015 0:51:00 68 43 55 41 29.24 29.97 7 180 -

5/3/2015 1:51:00 67 43 54 42 29.24 29.97 4.3 180 -

5/3/2015 2:51:00 67 43 54 42 29.23 29.96 5.2 180 -

Date Local Std 
Time



5/3/2015 3:51:00 65 43 54 45 29.24 29.97 7 150 -

5/3/2015 4:51:00 64 42 53 45 29.23 29.96 6.1 170 -

5/3/2015 5:51:00 64 43 53 47 29.25 29.98 6.1 180 -

5/3/2015 6:51:00 67 45 55 45 29.26 29.99 7.8 200 -

5/3/2015 7:51:00 71 46 57 41 29.27 30.01 12.2 210 -

5/3/2015 8:51:00 75 50 61 42 29.27 30 7 210 -

5/3/2015 9:51:00 78 51 62 39 29.26 29.98 8.7 200 -

5/3/2015 10:51:00 81 51 63 35 29.25 29.97 12.2 210 -

5/3/2015 11:51:00 82 51 64 34 29.23 29.96 14.8 220 -

5/3/2015 12:51:00 83 51 64 33 29.21 29.94 7.8 170 -

5/3/2015 13:51:00 85 50 64 30 29.2 29.93 11.3 200 -

5/3/2015 14:51:00 85 48 63 28 29.19 29.92 14.8 190 -

5/3/2015 15:51:00 84 47 63 28 29.18 29.91 14.8 180 -

5/3/2015 16:51:00 83 46 62 27 29.18 29.91 11.3 180 -

5/3/2015 17:51:00 81 46 61 29 29.18 29.91 7.8 180 -

5/3/2015 18:51:00 80 48 62 33 29.18 29.91 7.8 170 -

5/3/2015 19:51:00 78 50 62 38 29.21 29.94 7 180 T

5/3/2015 20:51:00 77 50 61 39 29.21 29.93 8.7 180 T

5/3/2015 21:51:00 75 50 61 42 29.2 29.93 9.6 190 -

5/3/2015 22:51:00 74 51 61 45 29.22 29.95 7 200 -

5/3/2015 23:51:00 74 53 62 48 29.25 29.98 7.8 210 -

5/4/2015 0:51:00 73 53 61 50 29.24 29.97 11.3 210 -

5/4/2015 1:51:00 72 53 61 51 29.24 29.96 7 220 -

5/4/2015 2:51:00 72 54 61 53 29.25 29.97 9.6 210 -

5/4/2015 3:51:00 71 54 61 55 29.26 29.98 8.7 220 T

5/4/2015 4:51:00 70 55 61 59 29.29 30.01 7.8 210 T

5/4/2015 5:51:00 69 57 62 66 29.32 30.04 6.1 220 T

5/4/2015 6:51:00 69 60 64 73 29.34 30.06 5.2 200 0.01

5/4/2015 7:51:00 71 60 64 68 29.35 30.08 4.3 180 -

5/4/2015 8:51:00 75 60 66 60 29.35 30.07 7 200 -

5/4/2015 9:51:00 78 59 66 52 29.35 30.08 7.8 210 -

5/4/2015 10:51:00 81 58 67 46 29.37 30.1 9.6 250 -

5/4/2015 11:51:00 83 57 67 41 29.36 30.08 11.3 240 -

5/4/2015 12:51:00 83 57 67 41 29.35 30.08 8.7 240 -

5/4/2015 13:51:00 84 58 68 41 29.34 30.06 6.1 250 -

5/4/2015 14:51:00 85 58 68 40 29.31 30.03 7 210 -

5/4/2015 15:51:00 85 57 67 39 29.3 30.03 7.8 220 -

5/4/2015 16:51:00 86 55 67 35 29.29 30.02 7.8 200 -

5/4/2015 17:51:00 83 55 66 38 29.28 30.01 7 210 -

5/4/2015 18:51:00 82 53 65 37 29.3 30.03 6.1 180 -

5/4/2015 19:51:00 80 55 65 42 29.32 30.05 5.2 160 -

5/4/2015 20:51:00 79 54 64 42 29.34 30.07 7.8 180 -

5/4/2015 21:51:00 77 53 63 43 29.35 30.07 9.6 180 -

5/4/2015 22:51:00 76 53 62 45 29.36 30.08 11.3 200 -

5/4/2015 23:51:00 75 53 62 46 29.37 30.1 7.8 190 -

5/5/2015 0:51:00 73 54 62 52 29.38 30.11 7 220 -

5/5/2015 1:51:00 73 54 62 52 29.38 30.1 7.8 200 -

5/5/2015 2:51:00 71 54 61 55 29.38 30.1 6.1 210 -

5/5/2015 3:51:00 70 54 61 57 29.38 30.11 4.3 200 -

5/5/2015 4:51:00 68 54 60 61 29.39 30.11 M 0 -

5/5/2015 5:51:00 68 55 60 63 29.41 30.14 6.1 200 -

5/5/2015 6:51:00 71 55 62 57 29.41 30.15 9.6 210 -

5/5/2015 7:51:00 74 56 63 54 29.43 30.16 9.6 220 -



5/5/2015 8:51:00 77 57 65 50 29.44 30.16 9.6 220 -

5/5/2015 9:51:00 82 55 66 40 29.43 30.15 9.6 230 -

5/5/2015 10:51:00 84 55 66 37 29.41 30.14 8.7 270 -

5/5/2015 11:51:00 84 56 67 38 29.4 30.13 5.2 180 -

5/5/2015 12:51:00 83 54 65 37 29.39 30.11 6.1 220 -

5/5/2015 13:51:00 82 56 66 41 29.39 30.11 7.8 190 T

5/5/2015 14:51:00 82 54 65 38 29.37 30.09 12.2 190 -

5/5/2015 15:51:00 81 56 66 42 29.35 30.08 9.6 180 -

5/5/2015 16:51:00 81 57 66 44 29.35 30.08 7 170 -

5/5/2015 17:51:00 81 55 65 41 29.34 30.07 4.3 220 -

5/5/2015 18:51:00 80 55 65 42 29.35 30.08 4.3 170 -

5/5/2015 19:51:00 78 55 64 45 29.37 30.09 7.8 120 -

5/5/2015 20:51:00 76 57 64 52 29.38 30.11 6.1 150 -

5/5/2015 21:51:00 74 58 64 58 29.38 30.1 6.1 150 -

5/5/2015 22:51:00 74 57 64 56 29.38 30.1 7 160 -

5/5/2015 23:51:00 74 56 63 54 29.38 30.1 6.1 170 -

5/6/2015 0:51:00 73 56 63 55 29.36 30.09 6.1 170 -

5/6/2015 1:51:00 71 56 62 59 29.35 30.08 7 160 -

5/6/2015 2:51:00 70 56 62 61 29.35 30.08 6.1 160 -

5/6/2015 3:51:00 69 55 61 61 29.35 30.08 7 160 -

5/6/2015 4:51:00 67 55 60 66 29.36 30.09 6.1 170 -

5/6/2015 5:51:00 68 55 60 63 29.37 30.1 7.8 160 -

5/6/2015 6:51:00 72 55 62 55 29.39 30.11 7 180 -

5/6/2015 7:51:00 75 55 63 50 29.38 30.11 7 180 -

5/6/2015 8:51:00 79 55 64 44 29.37 30.1 12.2 210 -

5/6/2015 9:51:00 82 56 66 41 29.37 30.1 8.7 160 -

5/6/2015 10:51:00 83 55 66 38 29.36 30.09 13 180 -

5/6/2015 11:51:00 85 53 66 33 29.34 30.06 12.2 180 -

5/6/2015 12:51:00 86 53 66 32 29.31 30.04 9.6 190 -

5/6/2015 13:51:00 86 49 64 28 29.3 30.02 14.8 170 -

5/6/2015 14:51:00 87 51 65 29 29.28 30 13.9 140 -

5/6/2015 15:51:00 86 53 66 32 29.26 29.99 8.7 160 -

5/6/2015 16:51:00 85 51 65 31 29.25 29.98 13 160 -

5/6/2015 17:51:00 83 50 64 32 29.25 29.98 15.6 170 -

5/6/2015 18:51:00 82 50 63 33 29.25 29.97 7.8 160 -

5/6/2015 19:51:00 80 50 62 35 29.26 29.98 8.7 160 -

5/6/2015 20:51:00 79 52 63 39 29.27 29.99 7 160 -

5/6/2015 21:51:00 77 53 63 43 29.27 29.99 7.8 160 -

5/6/2015 22:51:00 75 53 62 46 29.28 30 6.1 150 -

5/6/2015 23:51:00 74 53 62 48 29.28 30 7 150 -

5/7/2015 0:51:00 73 52 61 48 29.26 29.98 8.7 140 -

5/7/2015 1:51:00 72 51 60 48 29.26 29.98 7.8 150 -

5/7/2015 2:51:00 71 51 60 49 29.26 29.98 7 140 -

5/7/2015 3:51:00 69 51 59 53 29.25 29.98 7 150 -

5/7/2015 4:51:00 69 51 59 53 29.25 29.97 7.8 150 -

5/7/2015 5:51:00 69 51 59 53 29.26 29.99 7.8 140 -

5/7/2015 6:51:00 73 52 61 48 29.27 30 11.3 160 -

5/7/2015 7:51:00 74 53 62 48 29.28 30 13.9 170 -

5/7/2015 8:51:00 79 57 65 47 29.28 30 9.6 190 -

5/7/2015 9:51:00 82 58 67 44 29.28 30 9.6 180 -

5/7/2015 10:51:00 83 58 67 43 29.27 29.99 14.8 180 -

5/7/2015 11:51:00 82 59 68 46 29.25 29.97 9.6 170 -

5/7/2015 12:51:00 83 58 67 43 29.22 29.95 12.2 200 -



5/7/2015 13:51:00 86 59 69 40 29.21 29.93 14.8 200 -

5/7/2015 14:51:00 85 60 69 43 29.18 29.91 11.3 190 -

5/7/2015 15:51:00 84 59 68 43 29.17 29.89 11.3 210 -

5/7/2015 16:51:00 83 60 68 46 29.17 29.89 12.2 170 -

5/7/2015 17:51:00 80 57 66 45 29.17 29.9 7 180 T

5/7/2015 18:51:00 80 59 67 49 29.17 29.9 6.1 170 -

5/7/2015 19:51:00 80 60 67 51 29.19 29.91 4.3 160 -

5/7/2015 20:51:00 75 61 66 62 29.22 29.94 12.2 330 -

5/7/2015 21:51:00 73 62 66 69 29.22 29.94 5.2 40 -

5/7/2015 22:51:00 71 62 65 73 29.21 29.94 4.3 90 -

5/7/2015 23:51:00 70 61 64 73 29.2 29.93 2.6 60 -

5/8/2015 0:51:00 72 62 66 71 29.2 29.92 M 0 -

5/8/2015 1:51:00 69 62 65 79 29.19 29.91 2.6 40 -

5/8/2015 2:51:00 68 62 64 81 29.19 29.91 4.3 70 -

5/8/2015 3:51:00 68 62 64 81 29.2 29.93 5.2 120 -

5/8/2015 4:51:00 71 61 65 71 29.2 29.92 7 150 -

5/8/2015 5:51:00 71 60 64 68 29.21 29.94 2.6 160 -

5/8/2015 6:51:00 73 60 65 64 29.21 29.94 7 170 -

5/8/2015 7:51:00 75 60 66 60 29.21 29.93 7.8 170 -

5/8/2015 8:51:00 77 62 67 60 29.2 29.93 8.7 160 -

5/8/2015 9:51:00 69 63 65 81 29.23 29.96 13 240 0.11

5/8/2015 10:51:00 69 65 66 87 29.22 29.96 5.2 320 0.07

5/8/2015 11:51:00 69 64 66 84 29.21 29.95 2.6 290 0.08

5/8/2015 12:51:00 70 66 67 87 29.18 29.91 6.1 80 0.04

5/8/2015 13:51:00 71 64 67 79 29.19 29.93 2.6 150 T

5/8/2015 14:51:00 73 65 68 76 29.19 29.92 M 0 -

5/8/2015 15:51:00 75 65 69 71 29.18 29.91 2.6 180 -

5/8/2015 16:51:00 74 63 67 69 29.18 29.91 5.2 210 -

5/8/2015 17:51:00 74 63 67 69 29.18 29.91 4.3 240 -

5/8/2015 18:51:00 71 64 67 79 29.2 29.93 5.2 290 -

5/8/2015 19:51:00 69 64 66 84 29.2 29.94 M 0 -

5/8/2015 20:51:00 68 63 65 84 29.23 29.96 4.3 320 -

5/8/2015 21:51:00 68 64 65 87 29.23 29.97 M 0 -

5/8/2015 22:51:00 67 63 65 87 29.24 29.98 M 0 -

5/8/2015 23:51:00 67 63 65 87 29.26 29.99 2.6 300 -

5/9/2015 0:51:00 68 64 66 87 29.26 30 2.6 330 -

5/9/2015 1:51:00 67 64 65 90 29.26 30 2.6 350 -

5/9/2015 2:51:00 66 63 64 90 29.27 30.01 4.3 350 -

5/9/2015 3:51:00 66 62 64 87 29.25 29.98 7 360 -

5/9/2015 4:51:00 66 62 64 87 29.26 30 5.2 60 -

5/9/2015 5:51:00 65 62 63 90 29.28 30.01 2.6 70 -

5/9/2015 6:51:00 67 62 64 84 29.28 30.01 7 40 -

5/9/2015 7:51:00 68 62 64 81 29.28 30.02 7 70 -

5/9/2015 8:51:00 68 62 64 81 29.28 30.02 7.8 80 -

5/9/2015 9:51:00 69 62 65 79 29.29 30.02 9.6 100 -

5/9/2015 10:51:00 69 63 65 81 29.28 30.02 7 80 0.02

5/9/2015 11:51:00 69 65 66 87 29.26 30 8.7 90 0.07

5/9/2015 12:51:00 70 65 67 84 29.24 29.97 7 50 0.04

5/9/2015 13:51:00 70 66 67 87 29.23 29.96 7.8 40 0.14

5/9/2015 14:51:00 72 67 69 84 29.2 29.94 6.1 60 T

5/9/2015 15:51:00 72 64 67 76 29.2 29.93 8.7 60 -

5/9/2015 16:51:00 72 65 68 79 29.19 29.93 9.6 110 0.01

5/9/2015 17:51:00 70 65 67 84 29.19 29.93 6.1 160 0.03



5/9/2015 18:51:00 70 65 67 84 29.19 29.92 4.3 120 T

5/9/2015 19:51:00 69 65 66 87 29.2 29.94 2.6 100 -

5/9/2015 20:51:00 68 65 66 90 29.21 29.95 M 0 -

5/9/2015 21:51:00 68 64 65 87 29.21 29.95 4.3 180 -

5/9/2015 22:51:00 68 65 66 90 29.22 29.95 6.1 200 T

5/9/2015 23:51:00 68 65 66 90 29.21 29.94 M 0 0.01

5/10/2015 0:51:00 68 65 66 90 29.19 29.93 4.3 120 0.02

5/10/2015 1:51:00 66 64 65 93 29.19 29.92 2.6 110 -

5/10/2015 2:51:00 68 64 65 87 29.18 29.92 5.2 150 -

5/10/2015 3:51:00 68 64 65 87 29.19 29.93 6.1 170 -

5/10/2015 4:51:00 68 63 65 84 29.18 29.92 4.3 160 -

5/10/2015 5:51:00 68 64 65 87 29.18 29.91 5.2 120 -

5/10/2015 6:51:00 70 65 67 84 29.2 29.94 7 130 -

5/10/2015 7:51:00 72 64 67 76 29.23 29.96 7 180 -

5/10/2015 8:51:00 74 64 68 71 29.23 29.96 7.8 170 -

5/10/2015 9:51:00 76 63 68 64 29.21 29.94 7 190 -

5/10/2015 10:51:00 79 63 69 58 29.21 29.94 5.2 220 -

5/10/2015 11:51:00 81 64 70 56 29.21 29.93 6.1 170 -

5/10/2015 12:51:00 82 64 70 55 29.21 29.94 7 180 -

5/10/2015 13:51:00 83 65 71 55 29.19 29.92 7.8 150 -

5/10/2015 14:51:00 83 65 71 55 29.17 29.9 13 180 -

5/10/2015 15:51:00 83 64 71 53 29.15 29.88 11.3 200 T

5/10/2015 16:51:00 72 63 66 73 29.19 29.93 8.7 210 0.53

5/10/2015 17:51:00 72 65 68 79 29.18 29.92 6.1 180 -

5/10/2015 18:51:00 71 63 66 76 29.19 29.92 7.8 170 -

5/10/2015 19:51:00 69 62 65 79 29.2 29.93 6.1 160 -

5/10/2015 20:51:00 68 62 64 81 29.21 29.95 7.8 150 -

5/10/2015 21:51:00 68 61 64 78 29.2 29.94 6.1 140 -

5/10/2015 22:51:00 68 62 64 81 29.21 29.94 7.8 150 T

5/10/2015 23:51:00 68 62 64 81 29.2 29.92 6.1 160 T

5/11/2015 0:51:00 68 62 64 81 29.17 29.9 7 180 0.02

5/11/2015 1:51:00 67 63 65 87 29.16 29.88 5.2 190 0.05

5/11/2015 2:51:00 67 62 64 84 29.16 29.88 7.8 210 0.05

5/11/2015 3:51:00 66 62 64 87 29.16 29.89 6.1 230 0.11

5/11/2015 4:51:00 66 61 63 84 29.16 29.89 7 150 0.14

5/11/2015 5:51:00 65 62 63 90 29.16 29.89 6.1 130 0.06

5/11/2015 6:51:00 65 61 63 87 29.15 29.89 7 140 0.07

5/11/2015 7:51:00 65 61 63 87 29.16 29.9 6.1 170 0.05

5/11/2015 8:51:00 67 61 63 81 29.16 29.9 12.2 180 T

5/11/2015 9:51:00 68 60 63 76 29.17 29.91 11.3 200 -

5/11/2015 10:51:00 69 60 64 73 29.16 29.9 13 230 -

5/11/2015 11:51:00 68 58 62 71 29.17 29.91 14.8 250 -

5/11/2015 12:51:00 71 56 62 59 29.18 29.91 17.4 230 -

5/11/2015 13:51:00 73 53 61 50 29.18 29.92 20 250 -

5/11/2015 14:51:00 74 49 60 41 29.18 29.91 17.4 250 -

5/11/2015 15:51:00 73 47 59 40 29.19 29.93 13.9 250 -

5/11/2015 16:51:00 72 46 58 40 29.21 29.94 12.2 250 -

5/11/2015 17:51:00 70 44 56 39 29.22 29.96 15.6 280 -

5/11/2015 18:51:00 68 43 55 41 29.25 29.99 13.9 270 -

5/11/2015 19:51:00 64 43 53 47 29.27 30.02 11.3 280 -

5/11/2015 20:51:00 63 44 53 50 29.3 30.05 9.6 270 -

5/11/2015 21:51:00 61 44 52 54 29.32 30.07 12.2 270 -

5/11/2015 22:51:00 60 44 52 56 29.33 30.07 9.6 280 -



5/11/2015 23:51:00 58 42 50 55 29.34 30.09 7 270 -

5/12/2015 0:51:00 56 43 49 62 29.34 30.08 6.1 260 -

5/12/2015 1:51:00 55 42 49 62 29.35 30.09 8.7 260 -

5/12/2015 2:51:00 55 41 48 59 29.37 30.11 9.6 280 -

5/12/2015 3:51:00 53 39 46 59 29.38 30.13 12.2 290 -

5/12/2015 4:51:00 53 38 46 57 29.41 30.16 13.9 280 -

5/12/2015 5:51:00 53 38 46 57 29.43 30.18 13.9 270 -

5/12/2015 6:51:00 55 38 47 53 29.46 30.2 19.1 280 -

5/12/2015 7:51:00 58 38 48 48 29.47 30.23 13.9 290 -

5/12/2015 8:51:00 60 37 49 43 29.49 30.24 13 310 -

5/12/2015 9:51:00 63 37 50 38 29.49 30.24 14.8 300 -

5/12/2015 10:51:00 65 38 52 37 29.49 30.25 14.8 310 -

5/12/2015 11:51:00 66 37 52 34 29.5 30.26 14.8 330 -

5/12/2015 12:51:00 67 38 52 35 29.52 30.27 14.8 310 -

5/12/2015 13:51:00 69 38 53 32 29.5 30.26 13 300 -

5/12/2015 14:51:00 70 38 54 31 29.49 30.25 12.2 280 -

5/12/2015 15:51:00 70 39 54 32 29.49 30.25 7.8 310 -

5/12/2015 16:51:00 69 36 53 30 29.49 30.25 6.1 310 -

5/12/2015 17:51:00 68 39 53 35 29.49 30.25 5.2 290 -

5/12/2015 18:51:00 65 40 52 40 29.49 30.25 4.3 300 -

5/12/2015 19:51:00 63 40 51 43 29.52 30.27 4.3 320 -

5/12/2015 20:51:00 60 41 50 50 29.52 30.28 2.6 310 -

5/12/2015 21:51:00 57 43 50 60 29.54 30.3 M 0 -

5/12/2015 22:51:00 56 43 50 62 29.54 30.29 M 0 -

5/12/2015 23:51:00 54 43 49 67 29.54 30.3 M 0 -

5/13/2015 0:51:00 53 43 48 69 29.53 30.29 M 0 -

5/13/2015 1:51:00 52 44 48 74 29.55 30.31 M 0 -

5/13/2015 2:51:00 52 43 48 72 29.57 30.32 M 0 -

5/13/2015 3:51:00 53 42 48 66 29.57 30.32 7.8 30 -

5/13/2015 4:51:00 52 40 46 64 29.57 30.33 6.1 60 -

5/13/2015 5:51:00 53 42 48 66 29.6 30.36 6.1 80 -

5/13/2015 6:51:00 56 42 49 60 29.63 30.39 8.7 80 -

5/13/2015 7:51:00 58 42 50 55 29.65 30.41 11.3 100 -

5/13/2015 8:51:00 61 42 51 50 29.66 30.42 9.6 100 -

5/13/2015 9:51:00 63 42 52 46 29.64 30.4 9.6 80 -

5/13/2015 10:51:00 65 43 54 45 29.64 30.4 5.2 90 -

5/13/2015 11:51:00 67 43 54 42 29.61 30.37 6.1 80 -

5/13/2015 12:51:00 68 43 55 41 29.58 30.34 5.2 -

5/13/2015 13:51:00 69 43 55 39 29.57 30.33 8.7 130 -

5/13/2015 14:51:00 69 44 56 41 29.55 30.31 7 100 -

5/13/2015 15:51:00 70 44 56 39 29.53 30.29 8.7 100 -

5/13/2015 16:51:00 69 45 56 42 29.52 30.28 9.6 90 -

5/13/2015 17:51:00 67 45 55 45 29.5 30.27 13 90 -

5/13/2015 18:51:00 66 45 55 47 29.52 30.27 8.7 110 -

5/13/2015 19:51:00 64 46 54 52 29.52 30.27 8.7 100 -

5/13/2015 20:51:00 62 47 54 58 29.52 30.28 7 80 -

5/13/2015 21:51:00 63 48 55 58 29.52 30.27 8.7 90 -

5/13/2015 22:51:00 62 48 54 60 29.5 30.25 9.6 100 -

5/13/2015 23:51:00 62 47 54 58 29.49 30.24 7.8 110 -

5/14/2015 0:51:00 62 47 54 58 29.49 30.24 7.8 120 -

5/14/2015 1:51:00 60 47 53 62 29.49 30.23 7 110 -

5/14/2015 2:51:00 61 46 53 58 29.49 30.23 6.1 110 -

5/14/2015 3:51:00 61 46 53 58 29.47 30.22 7.8 120 -



5/14/2015 4:51:00 61 46 53 58 29.46 30.21 12.2 120 T

5/14/2015 5:51:00 61 47 54 60 29.47 30.22 12.2 140 T

5/14/2015 6:51:00 61 48 54 63 29.49 30.24 9.6 140 T

5/14/2015 7:51:00 60 50 55 70 29.49 30.24 12.2 150 T

5/14/2015 8:51:00 59 52 55 78 29.47 30.23 9.6 140 0.02

5/14/2015 9:51:00 60 55 57 84 29.44 30.19 13 130 0.03

5/14/2015 10:51:00 62 56 59 81 29.43 30.18 11.3 140 T

5/14/2015 11:51:00 63 55 58 75 29.4 30.15 13 140 T

5/14/2015 12:51:00 66 57 61 73 29.36 30.11 13 130 T

5/14/2015 13:51:00 68 58 62 71 29.34 30.09 9.6 150 T

5/14/2015 14:51:00 72 60 65 66 29.31 30.06 9.6 160 T

5/14/2015 15:51:00 75 57 64 54 29.3 30.04 13.9 180 -

5/14/2015 16:51:00 77 58 65 52 29.28 30.01 12.2 160 T

5/14/2015 17:51:00 76 55 63 48 29.25 29.98 13.9 160 -

5/14/2015 18:51:00 75 56 64 52 29.24 29.98 12.2 170 -

5/14/2015 19:51:00 73 56 63 55 29.25 29.99 12.2 170 -

5/14/2015 20:51:00 72 56 62 57 29.26 30.01 11.3 170 -

5/14/2015 21:51:00 71 56 62 59 29.27 30.01 13 180 -

5/14/2015 22:51:00 70 55 61 59 29.27 30.01 9.6 190 -

5/14/2015 23:51:00 69 54 60 59 29.26 30 11.3 180 -

5/15/2015 0:51:00 69 53 60 57 29.25 29.99 7 200 -

5/15/2015 1:51:00 69 53 60 57 29.24 29.98 6.1 210 -

5/15/2015 2:51:00 68 54 60 61 29.24 29.97 6.1 220 -

5/15/2015 3:51:00 68 54 60 61 29.24 29.97 5.2 210 -

5/15/2015 4:51:00 69 55 61 61 29.25 29.98 7.8 210 -

5/15/2015 5:51:00 69 57 62 66 29.27 30 4.3 180 -

5/15/2015 6:51:00 71 58 63 64 29.29 30.02 5.2 180 -

5/15/2015 7:51:00 76 62 67 62 29.3 30.02 9.6 230 -

5/15/2015 8:51:00 79 64 69 60 29.29 30.02 8.7 220 -

5/15/2015 9:51:00 83 66 72 57 29.29 30.01 7 250 -

5/15/2015 10:51:00 85 66 72 53 29.27 30 5.2 210 -

5/15/2015 11:51:00 84 66 72 55 29.25 29.97 8.7 210 T

5/15/2015 12:51:00 85 66 72 53 29.22 29.95 7.8 180 T

5/15/2015 13:51:00 69 63 65 81 29.3 30.03 19.1 200 0.19

5/15/2015 14:51:00 69 64 66 84 29.25 29.98 4.3 190 0.12

5/15/2015 15:51:00 70 64 66 81 29.24 29.97 6.1 160 0.04

5/15/2015 16:51:00 72 65 68 79 29.22 29.95 7 130 -

5/15/2015 17:51:00 72 66 68 82 29.2 29.94 M 0 T

5/15/2015 18:51:00 73 66 68 79 29.22 29.95 7 150 T

5/15/2015 19:51:00 70 65 67 84 29.23 29.96 4.3 100 -

5/15/2015 20:51:00 71 65 67 81 29.26 29.98 7 140 -

5/15/2015 21:51:00 71 66 68 84 29.25 29.98 7.8 160 -

5/15/2015 22:51:00 71 66 68 84 29.25 29.97 8.7 160 -

5/15/2015 23:51:00 70 65 67 84 29.24 29.97 7.8 170 -

5/16/2015 0:51:00 70 64 66 81 29.22 29.94 11.3 160 -

5/16/2015 1:51:00 70 64 66 81 29.21 29.94 9.6 170 T

5/16/2015 2:51:00 70 64 66 81 29.2 29.94 11.3 170 T

5/16/2015 3:51:00 70 65 67 84 29.21 29.95 4.3 180 T

5/16/2015 4:51:00 69 64 66 84 29.22 29.95 7.8 150 -

5/16/2015 5:51:00 70 65 67 84 29.26 29.99 7 160 -

5/16/2015 6:51:00 71 65 67 81 29.27 30.01 5.2 170 T

5/16/2015 7:51:00 71 67 68 87 29.29 30.03 6.1 180 0.02

5/16/2015 8:51:00 71 66 68 84 29.29 30.02 7 160 0.01



5/16/2015 9:51:00 73 68 70 84 29.28 30.02 5.2 170 0.03

5/16/2015 10:51:00 75 67 70 76 29.27 30 5.2 190 T

5/16/2015 11:51:00 76 66 69 71 29.25 29.98 11.3 170 0.02

5/16/2015 12:51:00 74 67 69 79 29.24 29.97 7.8 200 0.01

5/16/2015 13:51:00 73 66 68 79 29.23 29.96 11.3 180 T

5/16/2015 14:51:00 78 67 71 69 29.21 29.94 12.2 190 -

5/16/2015 15:51:00 79 66 70 65 29.19 29.92 12.2 160 -

5/16/2015 16:51:00 78 65 70 64 29.18 29.91 12.2 160 -

5/16/2015 17:51:00 78 65 70 64 29.19 29.92 8.7 160 -

5/16/2015 18:51:00 76 65 69 69 29.19 29.92 7.8 160 -

5/16/2015 19:51:00 74 65 68 74 29.2 29.93 9.6 150 -

5/16/2015 20:51:00 73 65 68 76 29.21 29.94 13 150 -

5/16/2015 21:51:00 73 66 68 79 29.19 29.92 8.7 140 -

5/16/2015 22:51:00 73 67 69 82 29.16 29.89 11.3 140 -

5/16/2015 23:51:00 73 67 69 82 29.15 29.88 8.7 150 -

5/17/2015 0:51:00 74 66 69 76 29.17 29.9 9.6 170 -

5/17/2015 1:51:00 74 66 69 76 29.16 29.89 7 160 -

5/17/2015 2:51:00 74 66 69 76 29.17 29.9 6.1 170 -

5/17/2015 3:51:00 73 66 68 79 29.16 29.88 8.7 150 -

5/17/2015 4:51:00 74 66 69 76 29.18 29.91 7.8 170 -

5/17/2015 5:51:00 66 61 63 84 29.19 29.92 7 20 0.15

5/17/2015 6:51:00 68 63 65 84 29.19 29.92 7.8 130 -

5/17/2015 7:51:00 72 63 66 73 29.19 29.92 8.7 170 -

5/17/2015 8:51:00 73 62 66 69 29.14 29.87 18.2 140 -

5/17/2015 9:51:00 76 60 66 58 29.14 29.87 14.8 170 -

5/17/2015 10:51:00 77 62 67 60 29.18 29.91 12.2 200 -

5/17/2015 11:51:00 76 61 67 60 29.14 29.87 14.8 160 -

5/17/2015 12:51:00 80 63 69 56 29.18 29.91 11.3 220 -

5/17/2015 13:51:00 81 62 69 53 29.17 29.9 15.6 200 -

5/17/2015 14:51:00 82 62 69 51 29.17 29.9 13 200 -

5/17/2015 15:51:00 81 61 68 51 29.18 29.9 19.1 210 -

5/17/2015 16:51:00 81 61 68 51 29.19 29.91 13 220 -

5/17/2015 17:51:00 79 63 69 58 29.2 29.93 15.6 200 -

5/17/2015 18:51:00 78 64 69 62 29.22 29.95 8.7 190 -

5/17/2015 19:51:00 76 64 68 67 29.22 29.95 7 190 -

5/17/2015 20:51:00 75 65 69 71 29.25 29.98 7.8 200 -

5/17/2015 21:51:00 74 65 68 74 29.27 30 7.8 190 -

5/17/2015 22:51:00 73 65 68 76 29.27 30 7 220 -

5/17/2015 23:51:00 72 65 68 79 29.27 30 5.2 210 -

5/18/2015 0:51:00 70 64 66 81 29.28 30 2.6 210 -

5/18/2015 1:51:00 68 64 66 87 29.27 30 M 0 -

5/18/2015 2:51:00 69 64 66 84 29.27 30 M 0 -

5/18/2015 3:51:00 68 64 66 87 29.28 30.01 M 0 -

5/18/2015 4:51:00 67 64 65 90 29.29 30.02 2.6 180 -

5/18/2015 5:51:00 69 65 66 87 29.31 30.04 2.6 190 -

5/18/2015 6:51:00 70 65 67 84 29.33 30.06 6.1 200 -

5/18/2015 7:51:00 75 66 69 74 29.33 30.06 6.1 230 -

5/18/2015 8:51:00 77 67 70 71 29.34 30.07 6.1 270 -

5/18/2015 9:51:00 78 67 71 69 29.35 30.08 6.1 230 -

5/18/2015 10:51:00 81 67 72 63 29.34 30.07 4.3 -

5/18/2015 11:51:00 83 66 72 57 29.34 30.07 2.6 310 -

5/18/2015 12:51:00 83 65 71 55 29.34 30.07 8.7 320 -

5/18/2015 13:51:00 85 65 72 51 29.34 30.07 8.7 310 -



5/18/2015 14:51:00 83 67 72 59 29.34 30.07 11.3 300 -

5/18/2015 15:51:00 81 63 69 54 29.35 30.08 13.9 320 -

5/18/2015 16:51:00 78 60 67 54 29.36 30.09 13.9 320 -

5/18/2015 17:51:00 76 56 64 50 29.37 30.1 11.3 300 -

5/18/2015 18:51:00 73 55 62 53 29.38 30.11 7 310 -

5/18/2015 19:51:00 70 53 60 55 29.39 30.12 7.8 320 -

5/18/2015 20:51:00 67 51 58 57 29.41 30.15 7.8 330 -

5/18/2015 21:51:00 64 51 57 63 29.44 30.17 7.8 340 -

5/18/2015 22:51:00 62 48 54 60 29.44 30.18 11.3 350 -

5/18/2015 23:51:00 59 47 53 65 29.46 30.19 7 360 -

5/19/2015 0:51:00 56 45 50 67 29.47 30.21 6.1 350 -

5/19/2015 1:51:00 54 42 48 64 29.49 30.22 6.1 350 -

5/19/2015 2:51:00 52 42 47 69 29.49 30.22 5.2 360 -

5/19/2015 3:51:00 50 39 45 66 29.49 30.22 8.7 340 -

5/19/2015 4:51:00 49 39 44 69 29.49 30.24 7.8 350 -

5/19/2015 5:51:00 49 37 44 63 29.5 30.25 7.8 350 -

5/19/2015 6:51:00 50 36 44 59 29.52 30.27 9.6 360 -

5/19/2015 7:51:00 52 38 45 59 29.52 30.28 6.1 350 -

5/19/2015 8:51:00 55 40 48 57 29.52 30.28 7.8 350 -

5/19/2015 9:51:00 56 41 49 57 29.52 30.27 5.2 -

5/19/2015 10:51:00 59 43 51 56 29.52 30.27 7.8 340 -

5/19/2015 11:51:00 61 43 52 52 29.49 30.25 7.8 330 -

5/19/2015 12:51:00 63 44 53 50 29.47 30.23 11.3 360 -

5/19/2015 13:51:00 65 45 54 49 29.47 30.22 6.1 60 -

5/19/2015 14:51:00 65 45 54 49 29.44 30.19 5.2 10 -

5/19/2015 15:51:00 65 45 54 49 29.44 30.2 6.1 20 -

5/19/2015 16:51:00 65 45 54 49 29.43 30.18 7.8 40 -

5/19/2015 17:51:00 63 44 53 50 29.41 30.16 8.7 40 -

5/19/2015 18:51:00 62 44 53 52 29.4 30.16 7 40 -

5/19/2015 19:51:00 61 44 52 54 29.39 30.14 7 40 -

5/19/2015 20:51:00 60 44 52 56 29.41 30.17 5.2 20 -

5/19/2015 21:51:00 58 44 51 60 29.41 30.17 4.3 10 -

5/19/2015 22:51:00 58 44 51 60 29.41 30.16 7 40 -

5/19/2015 23:51:00 58 44 51 60 29.4 30.14 5.2 60 -

5/20/2015 0:51:00 57 43 50 60 29.38 30.12 6.1 70 -

5/20/2015 1:51:00 57 42 50 57 29.38 30.12 7 80 -

5/20/2015 2:51:00 56 42 49 60 29.36 30.11 11.3 80 -

5/20/2015 3:51:00 55 42 49 62 29.35 30.1 12.2 90 -

5/20/2015 4:51:00 55 42 49 62 29.34 30.09 11.3 90 T

5/20/2015 5:51:00 54 43 49 67 29.35 30.1 12.2 90 T

5/20/2015 6:51:00 54 43 49 67 29.35 30.11 11.3 90 -

5/20/2015 7:51:00 53 42 48 66 29.35 30.1 13.9 90 T

5/20/2015 8:51:00 53 42 48 66 29.37 30.13 8.7 100 T

5/20/2015 9:51:00 51 43 47 74 29.36 30.11 6.1 60 0.02

5/20/2015 10:51:00 49 43 46 80 29.36 30.12 7.8 80 0.14

5/20/2015 11:51:00 49 43 46 80 29.33 30.09 9.6 60 0.03

5/20/2015 12:51:00 49 44 47 83 29.32 30.08 7.8 50 0.02

5/20/2015 13:51:00 49 43 46 80 29.34 30.09 12.2 30 T

5/20/2015 14:51:00 48 43 46 83 29.34 30.1 9.6 20 0.02

5/20/2015 15:51:00 48 44 46 86 29.34 30.1 12.2 40 0.01

5/20/2015 16:51:00 49 43 46 80 29.35 30.11 7.8 30 -

5/20/2015 17:51:00 49 43 46 80 29.35 30.11 8.7 10 -

5/20/2015 18:51:00 49 42 46 77 29.37 30.13 7.8 20 -



5/20/2015 19:51:00 49 42 46 77 29.37 30.13 8.7 10 -

5/20/2015 20:51:00 48 41 45 77 29.39 30.15 7 10 -

5/20/2015 21:51:00 48 41 45 77 29.39 30.16 6.1 350 -

5/20/2015 22:51:00 48 41 45 77 29.4 30.16 7 340 -

5/20/2015 23:51:00 49 41 45 74 29.4 30.17 7 330 -

5/21/2015 0:51:00 49 41 45 74 29.4 30.17 7 320 -

5/21/2015 1:51:00 49 42 46 77 29.4 30.16 7 310 -

5/21/2015 2:51:00 48 41 45 77 29.41 30.18 7.8 320 -

5/21/2015 3:51:00 48 42 45 80 29.41 30.18 6.1 310 -

5/21/2015 4:51:00 47 40 44 77 29.44 30.21 7.8 330 -

5/21/2015 5:51:00 47 40 44 77 29.44 30.22 7.8 330 -

5/21/2015 6:51:00 49 40 45 71 29.44 30.22 12.2 340 -

5/21/2015 7:51:00 50 39 45 66 29.47 30.23 9.6 320 -

5/21/2015 8:51:00 52 40 46 64 29.47 30.23 8.7 330 -

5/21/2015 9:51:00 53 40 47 62 29.46 30.22 9.6 320 -

5/21/2015 10:51:00 58 43 50 58 29.46 30.22 2.6 300 -

5/21/2015 11:51:00 58 41 50 53 29.47 30.23 8.7 320 -

5/21/2015 12:51:00 63 43 53 48 29.46 30.22 7 280 -

5/21/2015 13:51:00 64 42 53 45 29.44 30.21 6.1 360 -

5/21/2015 14:51:00 64 40 52 42 29.44 30.2 M 0 -

5/21/2015 15:51:00 65 40 52 40 29.43 30.19 9.6 320 -

5/21/2015 16:51:00 66 41 53 40 29.41 30.17 7.8 280 -

5/21/2015 17:51:00 65 41 53 42 29.4 30.16 7.8 290 -

5/21/2015 18:51:00 62 42 52 48 29.41 30.17 5.2 280 -

5/21/2015 19:51:00 61 42 51 50 29.41 30.18 4.3 240 -

5/21/2015 20:51:00 58 43 50 58 29.41 30.18 2.6 220 -

5/21/2015 21:51:00 57 42 50 57 29.41 30.17 M 0 -

5/21/2015 22:51:00 55 42 49 62 29.41 30.17 5.2 230 -

5/21/2015 23:51:00 54 43 49 67 29.41 30.18 4.3 230 -

5/22/2015 0:51:00 54 43 49 67 29.41 30.18 5.2 240 -

5/22/2015 1:51:00 53 43 48 69 29.43 30.18 6.1 250 -

5/22/2015 2:51:00 53 43 48 69 29.44 30.19 5.2 260 -

5/22/2015 3:51:00 53 43 48 69 29.44 30.2 5.2 270 -

5/22/2015 4:51:00 53 43 48 69 29.44 30.2 6.1 250 -

5/22/2015 5:51:00 55 44 49 67 29.47 30.22 6.1 260 -

5/22/2015 6:51:00 59 46 52 62 29.47 30.23 7 260 -

5/22/2015 7:51:00 63 47 54 56 29.49 30.23 7.8 250 -

5/22/2015 8:51:00 67 49 57 53 29.49 30.24 6.1 260 -

5/22/2015 9:51:00 70 50 59 49 29.49 30.24 5.2 -

5/22/2015 10:51:00 73 50 60 44 29.49 30.23 4.3 270 -

5/22/2015 11:51:00 75 51 61 43 29.49 30.24 2.6 180 -

5/22/2015 12:51:00 74 51 61 45 29.49 30.24 6.1 240 -

5/22/2015 13:51:00 74 50 60 43 29.47 30.23 7 250 -

5/22/2015 14:51:00 73 49 59 43 29.47 30.23 7.8 250 -

5/22/2015 15:51:00 75 48 60 39 29.47 30.22 8.7 260 -

5/22/2015 16:51:00 74 49 60 41 29.47 30.22 7 270 -

5/22/2015 17:51:00 73 48 59 41 29.47 30.22 4.3 280 -

5/22/2015 18:51:00 71 49 59 46 29.47 30.23 5.2 280 -

5/22/2015 19:51:00 69 49 58 49 29.49 30.23 4.3 320 -

5/22/2015 20:51:00 66 50 57 57 29.49 30.24 M 0 -

5/22/2015 21:51:00 67 51 58 57 29.49 30.24 M 0 -

5/22/2015 22:51:00 67 52 59 59 29.49 30.23 M 0 -

5/22/2015 23:51:00 66 52 58 61 29.49 30.22 M 0 -



5/23/2015 0:51:00 64 52 57 65 29.49 30.23 2.6 110 -

5/23/2015 1:51:00 65 51 57 61 29.49 30.24 M 0 -

5/23/2015 2:51:00 65 52 58 63 29.52 30.25 M 0 -

5/23/2015 3:51:00 65 52 58 63 29.52 30.27 M 0 -

5/23/2015 4:51:00 64 53 58 68 29.53 30.27 M 0 T

5/23/2015 5:51:00 64 56 59 75 29.55 30.29 M 0 T

5/23/2015 6:51:00 67 55 60 66 29.55 30.3 4.3 -

5/23/2015 7:51:00 67 54 60 63 29.56 30.31 5.2 130 T

5/23/2015 8:51:00 72 53 61 51 29.55 30.3 8.7 150 -

5/23/2015 9:51:00 74 48 59 40 29.54 30.28 12.2 150 -

5/23/2015 10:51:00 76 48 60 37 29.53 30.28 12.2 150 -

5/23/2015 11:51:00 77 49 61 37 29.52 30.26 12.2 150 -

5/23/2015 12:51:00 78 48 61 35 29.5 30.25 9.6 170 -

5/23/2015 13:51:00 78 50 62 38 29.47 30.22 8.7 140 -

5/23/2015 14:51:00 78 50 62 38 29.46 30.2 11.3 160 -

5/23/2015 15:51:00 78 49 61 36 29.43 30.16 13 120 -

5/23/2015 16:51:00 77 49 61 37 29.41 30.16 9.6 170 -

5/23/2015 17:51:00 76 48 60 37 29.4 30.14 8.7 140 -

5/23/2015 18:51:00 75 47 59 37 29.4 30.13 8.7 140 -

5/23/2015 19:51:00 74 47 59 38 29.41 30.15 7.8 160 -

5/23/2015 20:51:00 72 49 59 44 29.4 30.14 7.8 140 -

5/23/2015 21:51:00 69 50 58 51 29.38 30.11 7 100 -

5/23/2015 22:51:00 70 51 59 51 29.38 30.11 6.1 100 -

5/23/2015 23:51:00 68 53 59 59 29.37 30.1 7 110 -

5/24/2015 0:51:00 70 53 60 55 29.36 30.09 7 130 -

5/24/2015 1:51:00 67 54 60 63 29.35 30.08 7 110 -

5/24/2015 2:51:00 66 54 59 65 29.34 30.07 6.1 100 -

5/24/2015 3:51:00 66 54 59 65 29.34 30.07 6.1 100 -

5/24/2015 4:51:00 65 54 59 68 29.32 30.06 8.7 110 -

5/24/2015 5:51:00 67 55 60 66 29.33 30.07 8.7 120 -

5/24/2015 6:51:00 70 56 62 61 29.32 30.05 9.6 130 -

5/24/2015 7:51:00 73 59 64 62 29.31 30.04 9.6 160 -

5/24/2015 8:51:00 76 61 67 60 29.29 30.02 15.6 150 -

5/24/2015 9:51:00 79 63 69 58 29.27 30 8.7 180 -

5/24/2015 10:51:00 82 62 69 51 29.26 29.98 20 180 -

5/24/2015 11:51:00 82 64 70 55 29.24 29.97 17.4 180 -

5/24/2015 12:51:00 85 62 70 46 29.22 29.95 13 180 -

5/24/2015 13:51:00 85 62 70 46 29.2 29.93 14.8 160 -

5/24/2015 14:51:00 85 64 71 49 29.16 29.89 17.4 160 -

5/24/2015 15:51:00 85 64 71 49 29.15 29.88 13.9 160 -

5/24/2015 16:51:00 83 64 71 53 29.15 29.88 20 150 -

5/24/2015 17:51:00 82 64 70 55 29.14 29.87 12.2 170 T

5/24/2015 18:51:00 79 66 70 65 29.14 29.87 11.3 180 T

5/24/2015 19:51:00 79 65 70 62 29.14 29.87 14.8 170 T

5/24/2015 20:51:00 72 64 67 76 29.16 29.89 13.9 170 0.1

5/24/2015 21:51:00 71 66 68 84 29.13 29.85 12.2 140 0.14

5/24/2015 22:51:00 70 64 66 81 29.13 29.86 13 160 T

5/24/2015 23:51:00 70 64 66 81 29.12 29.85 13.9 160 -

5/25/2015 0:51:00 71 65 67 81 29.12 29.85 11.3 180 -

5/25/2015 1:51:00 71 65 67 81 29.11 29.83 8.7 180 T

5/25/2015 2:51:00 71 65 67 81 29.13 29.85 9.6 180 -

5/25/2015 3:51:00 71 65 67 81 29.14 29.86 9.6 170 -

5/25/2015 4:51:00 71 64 67 79 29.17 29.89 8.7 200 -



5/25/2015 5:51:00 71 63 66 76 29.2 29.93 11.3 210 -

5/25/2015 6:51:00 71 60 64 68 29.23 29.95 14.8 230 -

5/25/2015 7:51:00 72 60 65 66 29.25 29.98 13.9 240 -

5/25/2015 8:51:00 75 61 66 62 29.26 29.99 12.2 250 -

5/25/2015 9:51:00 77 61 67 58 29.26 30 11.3 200 -

5/25/2015 10:51:00 79 61 68 54 29.25 29.98 8.7 210 -

5/25/2015 11:51:00 82 61 69 49 29.24 29.96 7 210 -

5/25/2015 12:51:00 84 62 70 48 29.22 29.95 7 180 -

5/25/2015 13:51:00 85 62 70 46 29.21 29.94 9.6 190 -

5/25/2015 14:51:00 85 64 71 49 29.2 29.93 14.8 150 -

5/25/2015 15:51:00 85 66 72 53 29.19 29.92 9.6 170 -

5/25/2015 16:51:00 84 67 73 57 29.15 29.88 13 150 -

5/25/2015 17:51:00 83 66 72 57 29.16 29.88 13.9 150 -

5/25/2015 18:51:00 80 66 71 62 29.17 29.9 15.6 160 -

5/25/2015 19:51:00 79 65 70 62 29.19 29.92 11.3 160 -

5/25/2015 20:51:00 77 66 70 69 29.19 29.92 9.6 150 -

5/25/2015 21:51:00 75 65 69 71 29.2 29.93 7.8 140 -

5/25/2015 22:51:00 75 66 69 74 29.19 29.91 12.2 150 -

5/25/2015 23:51:00 74 66 69 76 29.16 29.89 12.2 150 -

5/26/2015 0:51:00 74 66 69 76 29.14 29.86 9.6 150 -

5/26/2015 1:51:00 74 67 69 79 29.12 29.85 13 150 -

5/26/2015 2:51:00 74 67 69 79 29.11 29.83 13 160 -

5/26/2015 3:51:00 73 64 67 74 29.09 29.81 9.6 150 -

5/26/2015 4:51:00 73 67 69 82 29.08 29.8 13.9 130 T

5/26/2015 5:51:00 74 67 69 79 29.09 29.81 15.6 160 T

5/26/2015 6:51:00 68 63 65 84 29.11 29.84 12.2 210 0.15

5/26/2015 7:51:00 70 64 66 81 29.12 29.85 12.2 220 T

5/26/2015 8:51:00 73 63 67 71 29.11 29.84 15.6 210 -

5/26/2015 9:51:00 76 62 67 62 29.12 29.85 14.8 240 -



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
5/26/2015 10:00 12.6 165 21.5 80.4 30.7
5/26/2015 11:00 14.6 171 22.3 72.3 30.7
5/26/2015 12:00 13.8 172 23.2 65.9 30.7
5/26/2015 13:00 13.8 176 23.6 62.8 30.7
5/26/2015 14:00 14 171 23.2 64 30.7
5/26/2015 15:00 13.2 169 23.7 64.2 30.7
5/26/2015 16:00 11.3 164 24.2 64.1 30.7
5/26/2015 17:00 11.9 174 25.3 59.5 30.7
5/26/2015 18:00 12.4 179 25.6 55.5 30.7
5/26/2015 19:00 9.5 168 25.8 54.2 30.7
5/26/2015 20:00 6.6 162 25.2 56.8 30.7
5/26/2015 21:00 5.5 149 24 61 30.8
5/26/2015 22:00 7.7 132 23.3 65.8 30.8
5/26/2015 23:00 8.4 144 22.8 69.1 30.8

5/27/2015 0:00 6.4 153 22 72.7 30.8
5/27/2015 1:00 7 153 21.7 74.5 30.8
5/27/2015 2:00 6.6 154 21.2 77.5 30.8
5/27/2015 3:00 6.7 156 20.7 80.4 30.8
5/27/2015 4:00 7.1 156 20.6 82 30.8
5/27/2015 5:00 5.5 157 20.2 84.6 30.8
5/27/2015 6:00 5.4 158 20.1 85.8 30.8
5/27/2015 7:00 7 157 20.4 85.6 30.8
5/27/2015 8:00 9.5 165 20.3 84.7 30.8
5/27/2015 9:00 8.7 155 20.6 79.9 30.8

5/27/2015 10:00 7.8 162 21.5 72.4 30.8
5/27/2015 11:00 10.4 181 22.7 71.2 30.8
5/27/2015 12:00 8.6 181 24.2 68 30.8
5/27/2015 13:00 9 206 25.6 62.1 30.8
5/27/2015 14:00 7.3 242 26.1 59.1 30.8
5/27/2015 15:00 8.4 251 26.8 51.8 30.8
5/27/2015 16:00 7.8 258 27.4 45.9 30.8
5/27/2015 17:00 8 254 27.6 43.8 30.8
5/27/2015 18:00 7.5 276 27.4 45.9 30.8
5/27/2015 19:00 6.7 289 26.9 48.1 30.8
5/27/2015 20:00 5.3 316 25.9 52.2 30.8
5/27/2015 21:00 2.7 352 23.8 61.8 30.8
5/27/2015 22:00 2.4 10 22.3 67.3 30.8
5/27/2015 23:00 2.1 21 21.4 68.5 30.8

5/28/2015 0:00 2 353 19.9 76.2 30.8
5/28/2015 1:00 1.2 30 18.5 83.5 30.8
5/28/2015 2:00 1 238 18.4 82.7 30.8
5/28/2015 3:00 1.3 15 17.6 87.5 30.8
5/28/2015 4:00 1.6 8 16.8 92.3 30.8
5/28/2015 5:00 1.9 348 16.3 94.7 30.8
5/28/2015 6:00 1.7 334 16.2 95.4 30.8
5/28/2015 7:00 2.6 340 17.5 88.7 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
5/28/2015 8:00 3.6 13 21.1 73.1 30.8
5/28/2015 9:00 5.1 64 23 65.4 30.8

5/28/2015 10:00 4.4 67 25.2 59.4 30.8
5/28/2015 11:00 4.6 81 26.6 58.6 30.8
5/28/2015 12:00 4.7 101 28.1 60.9 30.8
5/28/2015 13:00 5.2 129 28.6 60.4 30.8
5/28/2015 14:00 5.3 142 28.7 59.3 30.8
5/28/2015 15:00 8.5 153 27.7 60 30.8
5/28/2015 16:00 7.2 198 21.5 83.9 30.8
5/28/2015 17:00 2.7 113 25.9 72.9 30.8
5/28/2015 18:00 3.8 119 27.9 64.4 30.8
5/28/2015 19:00 4.3 150 27.9 61.6 30.8
5/28/2015 20:00 4 152 26.6 64 30.8
5/28/2015 21:00 2.6 128 25.4 69.8 30.8
5/28/2015 22:00 3.1 128 24.5 71.3 30.8
5/28/2015 23:00 3.8 131 23.5 74.9 30.8

5/29/2015 0:00 4.2 136 22.8 77.3 30.8
5/29/2015 1:00 4.8 138 22.5 79.6 30.8
5/29/2015 2:00 5.5 142 22.5 80.4 30.8
5/29/2015 3:00 5.1 137 22.5 81.2 30.8
5/29/2015 4:00 5.9 142 22.2 82.5 30.8
5/29/2015 5:00 5.4 146 21.8 85.4 30.8
5/29/2015 6:00 5 145 21.5 87.8 30.8
5/29/2015 7:00 5.5 153 21.7 88 30.8
5/29/2015 8:00 7 160 23.2 81.2 30.8
5/29/2015 9:00 6.7 164 24.4 76.6 30.8

5/29/2015 10:00 7.2 161 25.8 69.8 30.8
5/29/2015 11:00 6.9 181 26.6 66.7 30.8
5/29/2015 12:00 8.8 194 26.7 65.8 30.8
5/29/2015 13:00 8.6 188 26.9 65.9 30.8
5/29/2015 14:00 10.1 208 28 59.8 30.8
5/29/2015 15:00 9.3 199 28.4 59.5 30.8
5/29/2015 16:00 8.7 194 28 60.8 30.8
5/29/2015 17:00 7.5 180 26.3 70.6 30.8
5/29/2015 18:00 5.6 184 26.4 72.6 30.8
5/29/2015 19:00 5.1 153 26 73.6 30.8
5/29/2015 20:00 4.5 144 25 79.6 30.8
5/29/2015 21:00 3.6 140 24 85.3 30.8
5/29/2015 22:00 2.7 120 23.4 85.8 30.8
5/29/2015 23:00 3.9 136 22.3 89.1 30.8

5/30/2015 0:00 4.8 217 21.1 96.3 30.8
5/30/2015 1:00 3.8 9 20.1 100.3 30.8
5/30/2015 2:00 2.6 61 20.3 99.8 30.8
5/30/2015 3:00 4.6 158 20.4 98.5 30.8
5/30/2015 4:00 2.6 157 20.1 98.1 30.8
5/30/2015 5:00 3 174 20 98.4 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
5/30/2015 6:00 2.1 195 19.9 99.1 30.8
5/30/2015 7:00 1.5 88 20 99.5 30.8
5/30/2015 8:00 2.2 114 20.4 97.9 30.8
5/30/2015 9:00 2.1 13 20.7 96.1 30.8

5/30/2015 10:00 2 85 21.1 93.1 30.8
5/30/2015 11:00 4.4 187 21.5 91.5 30.8
5/30/2015 12:00 6 262 21.1 92.8 30.8
5/30/2015 13:00 5.8 307 20.5 94 30.8
5/30/2015 14:00 8.6 324 20.2 93.9 30.8
5/30/2015 15:00 7.3 324 20.6 89 30.8
5/30/2015 16:00 8.4 314 21.6 83.8 30.8
5/30/2015 17:00 9 316 22.1 82.6 30.8
5/30/2015 18:00 10.1 324 22.8 79.6 30.8
5/30/2015 19:00 9.8 308 21.2 87 30.8
5/30/2015 20:00 10.2 295 20.4 86.8 30.8
5/30/2015 21:00 9.8 290 19.4 89.9 30.8
5/30/2015 22:00 8.8 286 18.5 95.4 30.8
5/30/2015 23:00 8.3 316 17.8 97.8 30.8

5/31/2015 0:00 9.2 355 15.8 97.9 30.8
5/31/2015 1:00 9.5 353 14.9 95.3 30.8
5/31/2015 2:00 9.5 349 14.2 96.4 30.8
5/31/2015 3:00 9.6 342 13.7 96 30.8
5/31/2015 4:00 10 340 13 95.7 30.8
5/31/2015 5:00 9.8 340 12.2 91.2 30.8
5/31/2015 6:00 8.2 351 11.9 89.4 30.8
5/31/2015 7:00 7.8 345 11.7 88.1 30.8
5/31/2015 8:00 5.5 339 11.9 87.5 30.8
5/31/2015 9:00 7.5 337 12.2 87.1 30.8

5/31/2015 10:00 7.5 336 12.4 86.4 30.8
5/31/2015 11:00 7.1 342 12.7 85.1 30.8
5/31/2015 12:00 7.4 353 13 84.4 30.8
5/31/2015 13:00 7.4 356 13.4 82 30.8
5/31/2015 14:00 7.2 353 14 81.1 30.8
5/31/2015 15:00 5.8 350 14.4 80.4 30.8
5/31/2015 16:00 7.3 343 14.3 81.1 30.8
5/31/2015 17:00 7.9 347 14.2 81.7 30.8
5/31/2015 18:00 7.4 352 14.1 82.8 30.8
5/31/2015 19:00 5.7 359 14.2 83.6 30.8
5/31/2015 20:00 5.3 5 14.1 84.9 30.8
5/31/2015 21:00 4.7 8 14.1 85.6 30.8
5/31/2015 22:00 5.1 24 14 85.4 30.8
5/31/2015 23:00 5.5 19 13.9 85.8 30.8

6/1/2015 0:00 5.4 23 13.8 87.9 30.8
6/1/2015 1:00 4.9 25 13.4 91.9 30.8
6/1/2015 2:00 3.7 357 13.3 92.6 30.8
6/1/2015 3:00 5 352 13.5 91.5 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/1/2015 4:00 5.3 358 13.3 92.4 30.8
6/1/2015 5:00 5.3 355 13 96.7 30.8
6/1/2015 6:00 5.6 353 12.8 99.3 30.8
6/1/2015 7:00 6.5 349 12.7 100.9 30.8
6/1/2015 8:00 6.1 9 13 98.1 30.8
6/1/2015 9:00 5.7 7 13.5 94.4 30.9

6/1/2015 10:00 5.4 13 14.2 91.4 30.9
6/1/2015 11:00 5.6 6 14.6 90.1 30.9
6/1/2015 12:00 4.6 332 15.6 87.1 30.9
6/1/2015 13:00 4.8 7 16.9 79 30.8
6/1/2015 14:00 6.3 0 17.1 78.1 30.8
6/1/2015 15:00 6.1 359 17.1 77.2 30.9
6/1/2015 16:00 6.2 14 17.5 77.3 30.8
6/1/2015 17:00 6 17 17.9 76 30.9
6/1/2015 18:00 6.1 14 17.5 77.9 30.8
6/1/2015 19:00 5.4 16 17.6 77.4 30.8
6/1/2015 20:00 3.3 16 17.6 78.5 30.8
6/1/2015 21:00 3 1 17.4 80.3 30.8
6/1/2015 22:00 3 358 17.1 83.9 30.8
6/1/2015 23:00 2 360 17 85.7 30.8

6/2/2015 0:00 2.3 18 16.7 88.1 30.8
6/2/2015 1:00 1.9 1 16.4 89.9 30.8
6/2/2015 2:00 1.1 30 15.8 92.8 30.8
6/2/2015 3:00 2.3 18 16.1 91.3 30.8
6/2/2015 4:00 2.1 33 16 92.7 30.8
6/2/2015 5:00 1.8 57 15.7 94.5 30.8
6/2/2015 6:00 2.2 9 14.5 99.9 30.8
6/2/2015 7:00 2.5 26 14.7 96.7 30.8
6/2/2015 8:00 4.1 39 16.5 83.8 30.8
6/2/2015 9:00 4.2 33 18.1 71.9 30.8

6/2/2015 10:00 4.6 12 18.7 68.4 30.8
6/2/2015 11:00 6 16 19.4 66.5 30.8
6/2/2015 12:00 6.4 33 20.4 62 30.8
6/2/2015 13:00 5.3 52 21.5 57.2 30.8
6/2/2015 14:00 4.3 39 22.4 55.3 30.8
6/2/2015 15:00 4.1 80 23 54.5 30.8
6/2/2015 16:00 3.6 93 23.5 54.7 30.8
6/2/2015 17:00 4.4 84 23.8 54 30.8
6/2/2015 18:00 4.5 53 22.7 57.8 30.8
6/2/2015 19:00 4.5 76 22.3 59.9 30.8
6/2/2015 20:00 3.3 94 21.3 64.7 30.8
6/2/2015 21:00 3.7 88 20.1 70.7 30.8
6/2/2015 22:00 2.9 104 18.8 76.3 30.8
6/2/2015 23:00 1.9 124 17.7 81.5 30.8

6/3/2015 0:00 1.6 121 16.8 86.3 30.8
6/3/2015 1:00 2 116 16.3 88.9 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/3/2015 2:00 3 129 15.9 89.3 30.8
6/3/2015 3:00 2.8 140 15.5 89.6 30.8
6/3/2015 4:00 1.7 134 14.8 93.4 30.8
6/3/2015 5:00 2.3 142 14.9 92.1 30.8
6/3/2015 6:00 2.8 140 15.6 88.5 30.8
6/3/2015 7:00 3.1 141 16.1 86.3 30.8
6/3/2015 8:00 5.1 151 16.7 83.4 30.8
6/3/2015 9:00 4.4 137 17.2 82.8 30.8

6/3/2015 10:00 4.8 138 18.1 79.2 30.8
6/3/2015 11:00 5.6 157 18.6 75.9 30.8
6/3/2015 12:00 4.7 150 20.3 68.9 30.8
6/3/2015 13:00 4.5 146 22.2 63.7 30.8
6/3/2015 14:00 4.9 160 23.2 61.3 30.8
6/3/2015 15:00 4.9 158 23.8 59.8 30.8
6/3/2015 16:00 6.7 192 23.6 60.7 30.8
6/3/2015 17:00 4.4 172 24 59.4 30.8
6/3/2015 18:00 4.5 134 24.1 62.7 30.7
6/3/2015 19:00 3.7 124 23.4 64.7 30.8
6/3/2015 20:00 2.6 122 23.4 65.7 30.8
6/3/2015 21:00 2.5 123 22.5 69.4 30.8
6/3/2015 22:00 2.8 145 22 72.8 30.8
6/3/2015 23:00 1.9 110 21.6 74.9 30.8

6/4/2015 0:00 2.5 132 21.2 75.3 30.8
6/4/2015 1:00 3.7 139 20.8 77.3 30.8
6/4/2015 2:00 4.3 162 20.2 80.8 30.8
6/4/2015 3:00 4.2 169 20 82.3 30.8
6/4/2015 4:00 3.3 152 19.5 85 30.8
6/4/2015 5:00 4.1 182 19.4 85.2 30.8
6/4/2015 6:00 4.3 168 18.6 93.2 30.8
6/4/2015 7:00 3 169 18.7 92.7 30.8
6/4/2015 8:00 3.8 156 19.1 93 30.8
6/4/2015 9:00 3.3 184 20 89.6 30.8

6/4/2015 10:00 5.2 188 20.5 86.1 30.8
6/4/2015 11:00 5.9 187 22.9 81.2 30.8
6/4/2015 12:00 6 228 20.6 87.7 30.8
6/4/2015 13:00 2.2 122 20.3 93.3 30.8
6/4/2015 14:00 3.6 173 21.5 92.7 30.8
6/4/2015 15:00 7.2 206 21.7 93.7 30.8
6/4/2015 16:00 4.6 219 22.8 87.4 30.8
6/4/2015 17:00 6.4 215 23.8 80.6 30.8
6/4/2015 18:00 3.3 160 24.6 76.9 30.8
6/4/2015 19:00 4 94 24.4 76.2 30.7
6/4/2015 20:00 5.6 198 23.8 80.1 30.8
6/4/2015 21:00 4.5 206 22.8 85.7 30.8
6/4/2015 22:00 1.4 171 22.1 89.2 30.8
6/4/2015 23:00 1.6 158 21.7 91.6 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/5/2015 0:00 1 116 20.7 96.7 30.8
6/5/2015 1:00 2 106 20.5 25.6 30.8
6/5/2015 2:00 1.3 160 20.4 1.5 30.8
6/5/2015 3:00 1.8 142 20.9 1.5 30.8
6/5/2015 4:00 2.4 171 21.1 66.3 30.8
6/5/2015 5:00 2.3 126 21.4 91.1 30.8
6/5/2015 6:00 6 100 20.8 93.9 30.8
6/5/2015 7:00 4.1 172 19.1 100.9 30.8
6/5/2015 8:00 4.9 195 19.7 99.1 30.8
6/5/2015 9:00 6.2 221 20.9 92.2 30.8

6/5/2015 10:00 5.9 242 22.2 84.5 30.8
6/5/2015 11:00 7.1 219 24.4 76.1 30.8
6/5/2015 12:00 7.5 250 25.8 66.4 30.8
6/5/2015 13:00 5.6 302 26.8 62.4 30.8
6/5/2015 14:00 7.1 286 27.6 59.5 30.8
6/5/2015 15:00 6.1 291 27.6 59.4 30.8
6/5/2015 16:00 6.5 287 28.4 56.5 30.8
6/5/2015 17:00 7.3 283 28.2 58.1 30.8
6/5/2015 18:00 6.4 266 28.1 59.1 30.8
6/5/2015 19:00 4.8 264 28.1 61.4 30.8
6/5/2015 20:00 4.3 326 27.1 66 30.8
6/5/2015 21:00 3 339 25.8 74 30.8
6/5/2015 22:00 1.7 84 24.6 80.7 30.8
6/5/2015 23:00 2.9 32 23.8 83.8 30.8

6/6/2015 0:00 3.4 8 23.3 85.1 30.8
6/6/2015 1:00 5.1 16 22.7 80.3 30.8
6/6/2015 2:00 6.9 20 21.1 76.1 30.8
6/6/2015 3:00 6 19 19.3 78.2 30.8
6/6/2015 4:00 5.3 26 18.3 80.7 30.8
6/6/2015 5:00 4.6 20 17.4 83.3 30.8
6/6/2015 6:00 3.4 18 16.7 85.2 30.8
6/6/2015 7:00 3.9 20 17.1 82.9 30.8
6/6/2015 8:00 5.3 15 18.1 79.6 30.8
6/6/2015 9:00 5 17 19.4 75.1 30.8

6/6/2015 10:00 3.7 356 21.5 67.3 30.8
6/6/2015 11:00 5.1 342 22.3 68 30.8
6/6/2015 12:00 4.4 339 24 64 30.8
6/6/2015 13:00 5.3 315 25.3 61.6 30.8
6/6/2015 14:00 5.4 323 26 59.2 30.8
6/6/2015 15:00 5.2 359 27.4 56.5 30.8
6/6/2015 16:00 5.1 352 28.2 54.4 30.8
6/6/2015 17:00 4.4 2 29 52.9 30.8
6/6/2015 18:00 3.5 58 29.7 51 30.8
6/6/2015 19:00 3.3 55 28.4 55.3 30.8
6/6/2015 20:00 2.7 27 27.4 61.8 30.8
6/6/2015 21:00 3 41 25.8 68.5 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/6/2015 22:00 3 84 25.3 68.7 30.7
6/6/2015 23:00 2 104 24.8 72.1 30.7

6/7/2015 0:00 1.7 118 24.3 74.8 30.8
6/7/2015 1:00 1.1 112 23.5 78.6 30.8
6/7/2015 2:00 1.3 132 23.2 80.7 30.8
6/7/2015 3:00 2.9 139 23.3 80.1 30.8
6/7/2015 4:00 3.5 155 23 82.5 30.8
6/7/2015 5:00 3.4 157 22.6 85.2 30.7
6/7/2015 6:00 5.3 160 22.8 84.3 30.7
6/7/2015 7:00 6.7 163 23.1 83.6 30.7
6/7/2015 8:00 8.1 178 24.4 79.2 30.7
6/7/2015 9:00 9.3 179 26.1 74.2 30.8

6/7/2015 10:00 9.8 180 27.3 70.8 30.7
6/7/2015 11:00 9.8 186 28.8 67.6 30.7
6/7/2015 12:00 10.5 184 29.9 63.3 30.7
6/7/2015 13:00 10.4 186 30.9 60.1 30.7
6/7/2015 14:00 12.1 192 31.8 55.5 30.7
6/7/2015 15:00 12.9 195 32.3 52.9 30.7
6/7/2015 16:00 12.9 189 32.5 50 30.7
6/7/2015 17:00 12.2 183 32.9 49.7 30.7
6/7/2015 18:00 14.4 187 32.4 50.4 30.7
6/7/2015 19:00 11.8 187 31.9 52.5 30.7
6/7/2015 20:00 9.6 180 30.8 57.4 30.7
6/7/2015 21:00 7.3 179 29.9 61.2 30.7
6/7/2015 22:00 6.7 176 29.4 63.7 30.7
6/7/2015 23:00 6.8 178 28.7 65.2 30.7

6/8/2015 0:00 8.9 224 27.2 69.4 30.7
6/8/2015 1:00 9.3 316 23.3 79 30.7
6/8/2015 2:00 4.4 273 20.6 97.7 30.7
6/8/2015 3:00 7.4 258 20.7 95.3 30.7
6/8/2015 4:00 8.6 241 20.5 95.4 30.7
6/8/2015 5:00 8 181 20.5 96.7 30.7
6/8/2015 6:00 5.6 194 20.5 96.2 30.7
6/8/2015 7:00 3.7 266 20.8 95.5 30.7
6/8/2015 8:00 3.8 213 21.2 93.4 30.7
6/8/2015 9:00 5.3 200 21.6 91.3 30.7

6/8/2015 10:00 4.9 225 22.1 88.9 30.7
6/8/2015 11:00 5.7 230 23.2 83.8 30.7
6/8/2015 12:00 5.4 232 24.1 79.9 30.7
6/8/2015 13:00 6.9 207 25.9 73.9 30.7
6/8/2015 14:00 8.8 272 27.7 54.7 30.7
6/8/2015 15:00 9.1 267 28.5 48 30.7
6/8/2015 16:00 9.7 255 29.1 48.6 30.7
6/8/2015 17:00 8.7 254 28.6 49 30.7
6/8/2015 18:00 5.2 255 28.2 48.8 30.7
6/8/2015 19:00 4.7 247 27.9 51 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/8/2015 20:00 5.9 318 26 64.4 30.7
6/8/2015 21:00 2.1 299 24.7 67.8 30.7
6/8/2015 22:00 1.3 31 23.5 73.1 30.7
6/8/2015 23:00 1.1 145 22.4 80.1 30.8

6/9/2015 0:00 2.4 175 22.1 81.3 30.7
6/9/2015 1:00 4.4 194 21.7 83.4 30.7
6/9/2015 2:00 4.8 197 21.1 87.4 30.7
6/9/2015 3:00 5 194 20.7 89 30.7
6/9/2015 4:00 4.1 191 20.2 90.8 30.7
6/9/2015 5:00 3.7 189 19.9 92.1 30.7
6/9/2015 6:00 3.4 189 19.5 93.5 30.7
6/9/2015 7:00 2.6 183 20.1 90.5 30.7
6/9/2015 8:00 3.7 190 21.8 83.6 30.7
6/9/2015 9:00 4.4 211 24.2 73.1 30.7

6/9/2015 10:00 5.3 275 27.1 53.6 30.7
6/9/2015 11:00 6.6 273 28.4 44.3 30.7
6/9/2015 12:00 5.7 267 30 43.5 30.7
6/9/2015 13:00 6.8 236 31.1 37.3 30.7
6/9/2015 14:00 5.9 262 31.6 34.5 30.7
6/9/2015 15:00 5.9 265 32.1 31.2 30.7
6/9/2015 16:00 5.3 247 32.3 33.9 30.7
6/9/2015 17:00 7.3 202 31.8 38.1 30.7
6/9/2015 18:00 8 204 31.6 37.9 30.7
6/9/2015 19:00 8.9 203 31.2 38.8 30.7
6/9/2015 20:00 4.8 191 30.6 42.6 30.7
6/9/2015 21:00 3 181 28.6 48.9 30.7
6/9/2015 22:00 2.2 172 27.1 50.4 30.7
6/9/2015 23:00 2.7 167 26.1 56 30.7
6/10/2015 0:00 3.2 166 25.4 64.5 30.7
6/10/2015 1:00 3.3 171 24.3 69.9 30.8
6/10/2015 2:00 3.5 174 23.7 72.3 30.7
6/10/2015 3:00 4.6 168 23.5 69.9 30.7
6/10/2015 4:00 3.8 170 23 70.6 30.7
6/10/2015 5:00 3.6 170 22.2 74.2 30.7
6/10/2015 6:00 3.8 169 21.8 75.3 30.7
6/10/2015 7:00 5.3 171 22.3 72 30.7
6/10/2015 8:00 6.5 187 23.9 65.5 30.7
6/10/2015 9:00 7.1 189 25.9 61.1 30.7

6/10/2015 10:00 8.7 202 27.9 56.9 30.7
6/10/2015 11:00 8.2 199 29.8 51.9 30.7
6/10/2015 12:00 8.9 191 31.3 46.8 30.7
6/10/2015 13:00 8.6 188 32.3 46.3 30.7
6/10/2015 14:00 7.3 192 33.2 45.5 30.7
6/10/2015 15:00 7.7 186 33.5 43.5 30.7
6/10/2015 16:00 7.6 191 34.1 41 30.7
6/10/2015 17:00 7.5 187 34.3 40 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/10/2015 18:00 7.3 175 34.1 39.1 30.7
6/10/2015 19:00 7.1 166 33.6 38 30.7
6/10/2015 20:00 7.8 158 32.4 43.1 30.7
6/10/2015 21:00 5 148 30.7 49 30.7
6/10/2015 22:00 6 145 29.4 56 30.7
6/10/2015 23:00 5.7 167 28.9 57.3 30.7

6/11/2015 0:00 3.6 169 27.9 59.6 30.7
6/11/2015 1:00 4.7 153 27.5 59.7 30.7
6/11/2015 2:00 3.7 174 26.8 63.2 30.7
6/11/2015 3:00 4.5 336 26 68.2 30.7
6/11/2015 4:00 3.4 13 25 72.8 30.7
6/11/2015 5:00 2.2 29 23.6 78.4 30.7
6/11/2015 6:00 2.9 83 23.3 78.9 30.7
6/11/2015 7:00 2.5 149 24.2 77.4 30.7
6/11/2015 8:00 3.7 159 26.2 69.6 30.7
6/11/2015 9:00 5.5 185 27.2 61 30.7

6/11/2015 10:00 5.5 178 27.6 64.2 30.8
6/11/2015 11:00 7.4 185 29.1 58.9 30.7
6/11/2015 12:00 9.4 186 30.4 52.9 30.7
6/11/2015 13:00 10 181 31.3 47.9 30.7
6/11/2015 14:00 9.6 170 31.6 49.6 30.7
6/11/2015 15:00 10.3 183 32.1 43.3 30.7
6/11/2015 16:00 9.5 172 32.7 43.9 30.7
6/11/2015 17:00 8.7 169 32.6 43.6 30.7
6/11/2015 18:00 8.6 168 32.2 45.8 30.7
6/11/2015 19:00 8.4 168 32.1 46.6 30.7
6/11/2015 20:00 7.8 155 31.3 50.6 30.7
6/11/2015 21:00 5.9 150 30.1 55 30.7
6/11/2015 22:00 6 144 29.5 58.3 30.7
6/11/2015 23:00 7.4 155 29.2 57.7 30.7

6/12/2015 0:00 7.8 157 28.7 63.8 30.7
6/12/2015 1:00 7.2 172 28.5 65 30.7
6/12/2015 2:00 6.9 184 27.9 68 30.7
6/12/2015 3:00 6.6 187 27 72.6 30.7
6/12/2015 4:00 6.5 175 26.3 72.8 30.7
6/12/2015 5:00 5.7 176 26.1 76.1 30.7
6/12/2015 6:00 7.4 178 26 78.4 30.7
6/12/2015 7:00 7.8 176 26 78.7 30.7
6/12/2015 8:00 7.6 177 26.5 77.5 30.7
6/12/2015 9:00 9.4 182 27.4 70.1 30.7

6/12/2015 10:00 11.9 193 28.9 69.3 30.7
6/12/2015 11:00 11.4 193 29.3 67.9 30.7
6/12/2015 12:00 12.1 195 29.4 67.7 30.7
6/12/2015 13:00 14.7 206 30.6 62.3 30.7
6/12/2015 14:00 12.2 208 31.4 59.5 30.7
6/12/2015 15:00 13.3 209 32.1 55.2 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/12/2015 16:00 8.2 190 31.8 50.6 30.7
6/12/2015 17:00 8.3 194 31.9 56.2 30.7
6/12/2015 18:00 9 179 25.2 69.2 30.7
6/12/2015 19:00 4.9 181 25.9 46.4 30.7
6/12/2015 20:00 5.4 174 27.6 20.6 30.7
6/12/2015 21:00 4.2 165 26.7 70.5 30.7
6/12/2015 22:00 6.1 156 26.7 72.6 30.7
6/12/2015 23:00 8 184 26.1 76.3 30.7

6/13/2015 0:00 5.6 176 24.1 79.5 30.8
6/13/2015 1:00 5.9 196 23.7 82.2 30.7
6/13/2015 2:00 3.5 174 23.2 85.1 30.7
6/13/2015 3:00 3.6 157 23.2 84.6 30.8
6/13/2015 4:00 3.2 165 23.3 83 30.8
6/13/2015 5:00 3.5 168 23 83.4 30.7
6/13/2015 6:00 3 156 22.8 87.2 30.7
6/13/2015 7:00 5.4 167 24.1 83.5 30.8
6/13/2015 8:00 6.2 173 25.1 79.8 30.8
6/13/2015 9:00 6.8 168 26.2 66.2 30.8

6/13/2015 10:00 7.3 174 27.3 69.3 30.8
6/13/2015 11:00 8.3 166 28.2 69.3 30.8
6/13/2015 12:00 8 176 28.7 68.4 30.8
6/13/2015 13:00 6.2 153 29.2 66 30.8
6/13/2015 14:00 6.7 144 30.1 60.6 30.8
6/13/2015 15:00 7.7 153 30.7 57 30.7
6/13/2015 16:00 8.6 152 30.3 58.7 30.7
6/13/2015 17:00 7.1 169 27.9 54 30.7
6/13/2015 18:00 8.5 161 29.9 62.1 30.7
6/13/2015 19:00 8 150 29.2 62.8 30.7
6/13/2015 20:00 6.9 149 28.7 65.8 30.7
6/13/2015 21:00 9.8 168 27.4 69 30.8
6/13/2015 22:00 6.9 220 24.2 81.9 30.8
6/13/2015 23:00 1.5 144 23.7 85.3 30.8

6/14/2015 0:00 1.3 113 23.8 86.3 30.8
6/14/2015 1:00 4.2 147 24.8 82.1 30.7
6/14/2015 2:00 7.3 163 25.4 79.2 30.8
6/14/2015 3:00 7.7 165 24.9 80.3 30.7
6/14/2015 4:00 7.4 158 24.3 82.6 30.8
6/14/2015 5:00 5.7 172 24 83.7 30.7
6/14/2015 6:00 5.7 166 23.8 84.2 30.8
6/14/2015 7:00 7.1 180 24.1 82.3 30.8
6/14/2015 8:00 6.7 180 24.5 78.1 30.8
6/14/2015 9:00 7.1 179 25.5 63.4 30.8

6/14/2015 10:00 7.6 177 24.6 82.6 30.8
6/14/2015 11:00 4.9 185 22.4 97.6 30.8
6/14/2015 12:00 5.8 185 23.9 91.5 30.8
6/14/2015 13:00 7.3 209 26 82.7 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/14/2015 14:00 5.9 183 26 80.8 30.8
6/14/2015 15:00 5.3 151 26.5 40.9 30.8
6/14/2015 16:00 5.2 177 25.5 85 30.8
6/14/2015 17:00 3.2 196 26.1 34.6 30.8
6/14/2015 18:00 3.5 149 26.5 25.1 30.7
6/14/2015 19:00 4.7 133 25.1 87.5 30.8
6/14/2015 20:00 3.7 168 22.6 97.2 30.8
6/14/2015 21:00 2.5 163 22.4 95.8 30.8
6/14/2015 22:00 3.3 160 23 89.1 30.8
6/14/2015 23:00 4.2 150 23.6 93.7 30.8

6/15/2015 0:00 4.4 157 23.7 84.4 30.8
6/15/2015 1:00 3.7 157 23.5 46.3 30.8
6/15/2015 2:00 4.3 151 23.3 92.7 30.8
6/15/2015 3:00 4.6 166 23.4 89.9 30.8
6/15/2015 4:00 5.3 177 23.3 88.5 30.8
6/15/2015 5:00 4.2 178 22.9 89.8 30.8
6/15/2015 6:00 5 153 23 89.5 30.8
6/15/2015 7:00 5 153 23.3 72.4 30.8
6/15/2015 8:00 6.5 166 23.9 47.2 30.8
6/15/2015 9:00 6.9 179 24.4 11 30.8

6/15/2015 10:00 7.7 180 25.6 12.2 30.8
6/15/2015 11:00 8.8 191 27.6 68 30.8
6/15/2015 12:00 7.9 188 29.1 52.1 30.8
6/15/2015 13:00 8.4 224 28.6 66.4 30.8
6/15/2015 14:00 4 136 24.7 41.9 30.8
6/15/2015 15:00 6.3 155 28.3 75.3 30.8
6/15/2015 16:00 7.8 162 30.6 62.6 30.7
6/15/2015 17:00 9.4 174 30.3 64 30.8
6/15/2015 18:00 6.2 213 28.5 52.4 30.7
6/15/2015 19:00 3.9 213 25.1 67.7 30.8
6/15/2015 20:00 8 187 25.8 1.5 30.8
6/15/2015 21:00 6 177 24.9 30.7 30.8
6/15/2015 22:00 5.8 188 24.4 77.3 30.8
6/15/2015 23:00 5 177 24.1 81.9 30.8

6/16/2015 0:00 5.8 184 23.8 87 30.8
6/16/2015 1:00 6.4 193 23.6 87.9 30.8
6/16/2015 2:00 5.6 200 23.3 88.7 30.8
6/16/2015 3:00 4.8 212 23.2 90.3 30.8
6/16/2015 4:00 4.1 191 23 92.4 30.8
6/16/2015 5:00 2.1 249 23 91.9 30.8
6/16/2015 6:00 1.8 255 23.2 92.6 30.8
6/16/2015 7:00 1.7 33 23.1 93.5 30.8
6/16/2015 8:00 2.1 354 23.2 92.7 30.8
6/16/2015 9:00 2.6 15 23.6 86.1 30.8

6/16/2015 10:00 3.8 13 24.3 87.1 30.8
6/16/2015 11:00 5.8 3 24.8 56.3 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/16/2015 12:00 3.8 26 26.4 25.6 30.8
6/16/2015 13:00 5.2 4 27.1 67 30.8
6/16/2015 14:00 4.4 24 27.6 71.6 30.8
6/16/2015 15:00 4.4 13 27.7 32.4 30.8
6/16/2015 16:00 3.9 52 27.7 56.2 30.8
6/16/2015 17:00 3.3 119 26.4 56.6 30.8
6/16/2015 18:00 3.1 151 24.7 47.8 30.8
6/16/2015 19:00 2.1 141 24.2 92.4 30.8
6/16/2015 20:00 2.1 100 24 94.9 30.8
6/16/2015 21:00 2.1 150 23.9 95.7 30.8
6/16/2015 22:00 3.9 178 23.3 95 30.8
6/16/2015 23:00 2.9 142 22.7 96.4 30.8

6/17/2015 0:00 2.6 124 22.4 96.6 30.8
6/17/2015 1:00 4.3 156 22.1 94.7 30.8
6/17/2015 2:00 3.8 156 21.9 95.4 30.8
6/17/2015 3:00 3.2 151 21.9 97.3 30.8
6/17/2015 4:00 4.8 155 22 96.4 30.8
6/17/2015 5:00 4.2 173 22.2 92.8 30.8
6/17/2015 6:00 3.5 161 22.1 93.5 30.8
6/17/2015 7:00 3.5 165 22.3 86.9 30.8
6/17/2015 8:00 4.1 166 22.8 2.6 30.8
6/17/2015 9:00 4.8 171 23.6 86.2 30.8

6/17/2015 10:00 5.7 183 23.9 87.8 30.8
6/17/2015 11:00 6.9 191 23.8 80.1 30.8
6/17/2015 12:00 5.4 181 23.7 1.5 30.8
6/17/2015 13:00 8 186 24 36.5 30.8
6/17/2015 14:00 9.1 190 23.8 38 30.8
6/17/2015 15:00 6.3 195 24.8 1.5 30.8
6/17/2015 16:00 7.5 210 25.3 1.5 30.8
6/17/2015 17:00 10.4 205 25.4 1.5 30.8
6/17/2015 18:00 9 210 25.7 1.5 30.8
6/17/2015 19:00 6.5 205 25.7 1.5 30.8
6/17/2015 20:00 5.1 187 25.3 1.5 30.8
6/17/2015 21:00 5.7 189 24.9 1.5 30.8
6/17/2015 22:00 4.4 190 24.3 1.5 30.8
6/17/2015 23:00 3.4 187 23.9 1.5 30.8

6/18/2015 0:00 1.7 193 23.5 1.5 30.8
6/18/2015 1:00 1.7 196 23.3 1.5 30.8
6/18/2015 2:00 1.9 179 23.2 1.5 30.8
6/18/2015 3:00 2.7 167 23.3 1.5 30.8
6/18/2015 4:00 2.1 178 23.1 1.5 30.8
6/18/2015 5:00 1.2 145 23 1.5 30.8
6/18/2015 6:00 2.3 156 22.9 1.5 30.8
6/18/2015 7:00 3.5 176 23.2 1.5 30.8
6/18/2015 8:00 4.1 200 24.8 1.5 30.8
6/18/2015 9:00 7.6 190 25.4 1.8 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/18/2015 10:00 7.5 210 25.5 1.5 30.8
6/18/2015 11:00 8.2 225 26.1 13.4 30.8
6/18/2015 12:00 9.2 208 24.4 13.7 30.8
6/18/2015 13:00 4.5 182 23.1 1.5 30.8
6/18/2015 14:00 2.1 215 23.2 2.2 30.8
6/18/2015 15:00 2.7 59 23.2 8.5 30.8
6/18/2015 16:00 3.9 30 22.8 1.5 30.8
6/18/2015 17:00 3.5 80 22.4 1.5 30.8
6/18/2015 18:00 3 53 22.9 1.5 30.8
6/18/2015 19:00 3.7 13 22.9 1.5 30.8
6/18/2015 20:00 4 36 23 1.5 30.7
6/18/2015 21:00 4 41 22.8 1.5 30.8
6/18/2015 22:00 3.5 81 22.8 1.5 30.8
6/18/2015 23:00 3.1 92 22.9 1.5 30.8

6/19/2015 0:00 2.7 101 22.8 1.5 30.8
6/19/2015 1:00 3.4 24 22.2 12.5 30.8
6/19/2015 2:00 3 28 22 98.2 30.8
6/19/2015 3:00 3.7 28 22 97.4 30.7
6/19/2015 4:00 3 29 22 97.3 30.8
6/19/2015 5:00 3.2 35 22 96.6 30.8
6/19/2015 6:00 4.2 29 21.8 96.9 30.8
6/19/2015 7:00 5.4 28 21.8 96.6 30.8
6/19/2015 8:00 7.3 43 22.1 94 30.8
6/19/2015 9:00 6.5 38 22.1 89.3 30.7

6/19/2015 10:00 7.1 37 22.2 92 30.8
6/19/2015 11:00 6.6 39 22 96.2 30.8
6/19/2015 12:00 5.4 21 21.8 97.6 30.7
6/19/2015 13:00 6.1 9 22 97.4 30.7
6/19/2015 14:00 6.5 17 22.3 35.8 30.7
6/19/2015 15:00 8.1 11 23.1 1.5 30.7
6/19/2015 16:00 10 2 22.8 1.5 30.7
6/19/2015 17:00 11.6 356 22.6 1.5 30.7
6/19/2015 18:00 12 353 22 88.9 30.7
6/19/2015 19:00 9.9 349 22.5 87.9 30.7
6/19/2015 20:00 9 336 22.7 35.2 30.7
6/19/2015 21:00 8.5 325 22.4 87.8 30.7
6/19/2015 22:00 8.8 327 22.2 87.6 30.7
6/19/2015 23:00 8.1 339 21.7 91 30.7

6/20/2015 0:00 5.8 342 21.7 90.3 30.7
6/20/2015 1:00 5.3 313 21.7 89.6 30.7
6/20/2015 2:00 5.1 301 21.7 89.2 30.7
6/20/2015 3:00 4.7 294 21.3 87.2 30.7
6/20/2015 4:00 4.2 289 21.1 94.2 30.7
6/20/2015 5:00 4.7 284 20.9 94.1 30.7
6/20/2015 6:00 5.4 277 20.7 96.3 30.7
6/20/2015 7:00 4.1 288 20.6 97.9 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/20/2015 8:00 3.3 277 21.1 64.5 30.7
6/20/2015 9:00 2.7 218 22.1 39.7 30.7

6/20/2015 10:00 4.3 268 24.2 1.5 30.8
6/20/2015 11:00 4.2 308 25.7 15.4 30.7
6/20/2015 12:00 4.5 194 26.8 60.6 30.8
6/20/2015 13:00 4.7 181 27.5 57.1 30.8
6/20/2015 14:00 5.2 188 28.9 59.3 30.7
6/20/2015 15:00 5 166 30.5 56.3 30.7
6/20/2015 16:00 6.5 167 30.9 56.8 30.7
6/20/2015 17:00 6.5 152 31.9 56.5 30.7
6/20/2015 18:00 8.2 158 31.7 60 30.7
6/20/2015 19:00 8 158 31.6 61.7 30.7
6/20/2015 20:00 7.8 161 31.3 65.1 30.7
6/20/2015 21:00 6.9 163 30.1 71.6 30.7
6/20/2015 22:00 6.7 164 29.5 75.5 30.7
6/20/2015 23:00 4.9 172 28.8 79.1 30.7

6/21/2015 0:00 12.3 360 25.4 55.1 30.8
6/21/2015 1:00 5.8 10 22.4 81.9 30.7
6/21/2015 2:00 2.1 60 21.9 86.9 30.8
6/21/2015 3:00 5.3 324 22.5 81.9 30.8
6/21/2015 4:00 2.9 328 23.2 72 30.8
6/21/2015 5:00 8.6 326 22.1 63.4 30.8
6/21/2015 6:00 3.2 175 20.2 94.8 30.8
6/21/2015 7:00 6.5 213 20.5 93.7 30.8
6/21/2015 8:00 9.3 172 20.6 91.9 30.8
6/21/2015 9:00 6.9 201 20.7 91 30.8

6/21/2015 10:00 7.5 232 20.8 62.3 30.8
6/21/2015 11:00 7.8 203 21.7 54.3 30.8
6/21/2015 12:00 12 208 25.2 51.8 30.8
6/21/2015 13:00 9.6 202 28.3 65 30.8
6/21/2015 14:00 6.3 215 29.3 58.1 30.8
6/21/2015 15:00 3.5 293 28.2 65.6 30.8
6/21/2015 16:00 3.4 162 27.5 73 30.8
6/21/2015 17:00 4.7 19 27.4 61.4 30.8
6/21/2015 18:00 5.2 14 27.3 79.2 30.8
6/21/2015 19:00 4.1 46 27.3 80.1 30.8
6/21/2015 20:00 3.5 65 26.9 46.6 30.8
6/21/2015 21:00 4.5 82 26.1 15.9 30.8
6/21/2015 22:00 2 45 25.7 13.1 30.8
6/21/2015 23:00 1.4 120 25.1 88.2 30.8

6/22/2015 0:00 1.5 174 24.8 90 30.8
6/22/2015 1:00 1.5 176 24.8 90.2 30.8
6/22/2015 2:00 3.7 156 25.1 80.4 30.8
6/22/2015 3:00 4.5 163 25.4 85.1 30.8
6/22/2015 4:00 4.8 166 25.3 82.3 30.8
6/22/2015 5:00 4.1 168 24.9 69.4 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/22/2015 6:00 5.2 161 24.4 83.8 30.8
6/22/2015 7:00 6.3 175 24.8 48.7 30.8
6/22/2015 8:00 7.6 180 25.5 53.2 30.8
6/22/2015 9:00 9.1 182 26.6 78.5 30.8

6/22/2015 10:00 11.2 198 27.6 68.5 30.8
6/22/2015 11:00 8.7 189 28.6 68.1 30.8
6/22/2015 12:00 8.7 183 29.6 70 30.8
6/22/2015 13:00 9.5 186 30.5 66.9 30.8
6/22/2015 14:00 8.8 204 31.4 64.2 30.7
6/22/2015 15:00 8.6 190 32 62.9 30.7
6/22/2015 16:00 8.6 187 32.1 62.5 30.7
6/22/2015 17:00 9.9 175 32.3 61.4 30.7
6/22/2015 18:00 9.5 173 32.3 61.7 30.7
6/22/2015 19:00 9.1 179 31.9 62 30.7
6/22/2015 20:00 8.6 170 31.1 62.6 30.7
6/22/2015 21:00 7.9 175 30 66.2 30.7
6/22/2015 22:00 6.1 185 29 71.2 30.8
6/22/2015 23:00 5.8 181 28.5 73.7 30.7

6/23/2015 0:00 7 236 28.2 73.1 30.8
6/23/2015 1:00 10.1 217 26.8 65.5 30.8
6/23/2015 2:00 9.5 197 25.4 74 30.8
6/23/2015 3:00 5.2 245 24.7 71.1 30.8
6/23/2015 4:00 3.4 200 23.9 76.1 30.8
6/23/2015 5:00 3.4 15 23.2 83.3 30.8
6/23/2015 6:00 3.3 21 23 83.9 30.8
6/23/2015 7:00 1.9 178 23.7 83.3 30.8
6/23/2015 8:00 3.1 279 24.6 80.6 30.8
6/23/2015 9:00 7.1 322 24.7 80.5 30.8

6/23/2015 10:00 9.7 344 24.6 74.6 30.8
6/23/2015 11:00 4.5 28 25.7 69.2 30.8
6/23/2015 12:00 4.4 354 27.6 63.1 30.8
6/23/2015 13:00 6.8 343 28 64.1 30.8
6/23/2015 14:00 6 336 28.8 55 30.8
6/23/2015 15:00 5.9 335 29.3 52.9 30.8
6/23/2015 16:00 6 344 29.6 49.7 30.8
6/23/2015 17:00 6.4 337 29.4 50.4 30.8
6/23/2015 18:00 6.9 308 29.3 50.5 30.8
6/23/2015 19:00 7.2 331 27.9 28.3 30.8
6/23/2015 20:00 5.9 334 26.3 19 30.8
6/23/2015 21:00 5.5 18 24.9 66.9 30.8
6/23/2015 22:00 4.9 350 24.2 66.1 30.8
6/23/2015 23:00 3.1 45 23.2 69.2 30.8

6/24/2015 0:00 1.8 8 22.1 73.2 30.8
6/24/2015 1:00 1.2 229 21.3 79 30.8
6/24/2015 2:00 1.8 37 20.7 84.5 30.8
6/24/2015 3:00 1.4 152 20.3 89.4 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/24/2015 4:00 0.9 104 20.2 88.8 30.8
6/24/2015 5:00 1.3 69 20.3 87.6 30.8
6/24/2015 6:00 1.8 28 20.2 88.5 30.8
6/24/2015 7:00 2.9 17 20.8 80.7 30.8
6/24/2015 8:00 3.1 33 22.6 78.7 30.8
6/24/2015 9:00 4.8 20 24.5 52.1 30.9

6/24/2015 10:00 5.1 47 25.2 12.8 30.9
6/24/2015 11:00 6.9 33 25.1 32.1 30.9
6/24/2015 12:00 5.9 10 25.3 1.5 30.9
6/24/2015 13:00 8.2 354 25.1 1.5 30.8
6/24/2015 14:00 7.8 17 25.2 24.5 30.9
6/24/2015 15:00 6.7 71 27 49.1 30.8
6/24/2015 16:00 5.3 115 28.9 40.6 30.8
6/24/2015 17:00 5.9 133 29.6 33.2 30.8
6/24/2015 18:00 7.9 145 29.6 47.3 30.8
6/24/2015 19:00 6.1 149 29.7 48.8 30.8
6/24/2015 20:00 3.5 138 29.3 43.8 30.8
6/24/2015 21:00 2.7 100 27.8 46 30.8
6/24/2015 22:00 2.5 86 27.1 4.6 30.8
6/24/2015 23:00 2.8 77 26.5 31.4 30.8

6/25/2015 0:00 3 98 26.7 1.5 30.8
6/25/2015 1:00 5.6 145 26.3 1.5 30.8
6/25/2015 2:00 7.8 152 25.5 50.4 30.8
6/25/2015 3:00 6.6 163 25.6 28.3 30.8
6/25/2015 4:00 5 182 25.6 1.5 30.8
6/25/2015 5:00 5.2 194 25.7 1.5 30.8
6/25/2015 6:00 9.3 289 25.2 22.1 30.8
6/25/2015 7:00 8.2 1 22.2 84.4 30.8
6/25/2015 8:00 5.2 3 22 83.5 30.8
6/25/2015 9:00 2.7 221 23.3 78.1 30.8

6/25/2015 10:00 6.4 153 23.7 66.1 30.8
6/25/2015 11:00 6.1 211 24.7 27.4 30.8
6/25/2015 12:00 6.2 178 27.8 11.1 30.8
6/25/2015 13:00 8.2 181 30.6 56.4 30.8
6/25/2015 14:00 11.9 206 31.7 55.9 30.8
6/25/2015 15:00 12.8 207 32.3 55.8 30.7
6/25/2015 16:00 12.2 203 32.8 55.7 30.8
6/25/2015 17:00 12 200 33.1 56 30.7
6/25/2015 18:00 7 199 32.4 59.3 30.7
6/25/2015 19:00 16.7 312 26.2 62.6 30.7
6/25/2015 20:00 5.3 22 20.9 95.1 30.8
6/25/2015 21:00 3.1 114 21.9 39.4 30.8
6/25/2015 22:00 9.2 313 21.3 98.5 30.8
6/25/2015 23:00 3.8 61 20.8 101 30.8

6/26/2015 0:00 4.9 105 20.7 98.8 30.8
6/26/2015 1:00 2.8 130 20.4 98.8 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/26/2015 2:00 3.1 156 20.7 96.8 30.7
6/26/2015 3:00 3.6 331 20.7 95.3 30.7
6/26/2015 4:00 3.6 321 20.8 94.2 30.7
6/26/2015 5:00 3.1 313 21.1 93.5 30.8
6/26/2015 6:00 3.4 323 21.1 95.7 30.8
6/26/2015 7:00 4.3 14 20.4 99.8 30.8
6/26/2015 8:00 4.2 74 20.3 100.3 30.8
6/26/2015 9:00 3.6 114 20.9 98.3 30.8

6/26/2015 10:00 3.7 146 21.4 94.8 30.8
6/26/2015 11:00 5.1 169 22.5 6.8 30.7
6/26/2015 12:00 6.4 186 23.8 1.5 30.8
6/26/2015 13:00 7.9 206 24.4 36.7 30.7
6/26/2015 14:00 6.2 206 25.2 47.3 30.7
6/26/2015 15:00 6.6 261 26.5 1.5 30.7
6/26/2015 16:00 8.3 298 25.9 29.3 30.7
6/26/2015 17:00 9 327 26 2.6 30.7
6/26/2015 18:00 9.5 321 24.7 1.5 30.7
6/26/2015 19:00 9 320 23.7 16.9 30.7
6/26/2015 20:00 10.6 332 22.9 65.7 30.7
6/26/2015 21:00 10.4 332 22.4 77.1 30.7
6/26/2015 22:00 8.5 331 21.5 52.8 30.7
6/26/2015 23:00 8.2 327 21.1 86.9 30.8

6/27/2015 0:00 9.4 330 20.9 85.9 30.7
6/27/2015 1:00 10 332 20.7 87.2 30.8
6/27/2015 2:00 9.1 338 20.5 87.1 30.7
6/27/2015 3:00 9 333 20.1 86.2 30.7
6/27/2015 4:00 8.1 326 19.9 86.6 30.8
6/27/2015 5:00 7.8 333 19.5 89.3 30.8
6/27/2015 6:00 8.6 335 19.5 87.9 30.8
6/27/2015 7:00 10.2 350 19.1 85.2 30.8
6/27/2015 8:00 8.5 350 18.6 84 30.8
6/27/2015 9:00 8.6 345 19.2 81 30.8

6/27/2015 10:00 8.3 339 20.3 76.5 30.8
6/27/2015 11:00 6.2 317 22.1 70.1 30.8
6/27/2015 12:00 6.6 314 23.1 63.5 30.8
6/27/2015 13:00 6.5 313 23.9 62.3 30.8
6/27/2015 14:00 8.6 316 24.8 43.4 30.8
6/27/2015 15:00 7.9 312 25.6 17.1 30.8
6/27/2015 16:00 7 315 25.4 3.6 30.8
6/27/2015 17:00 6.8 324 24.6 1.5 30.8
6/27/2015 18:00 6.1 291 24.5 1.5 30.8
6/27/2015 19:00 4.4 285 24.5 1.5 30.8
6/27/2015 20:00 4.1 298 23.7 5.5 30.8
6/27/2015 21:00 2.8 329 22.8 33 30.8
6/27/2015 22:00 1.6 271 21.4 78.4 30.8
6/27/2015 23:00 1.4 175 20.8 82.3 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/28/2015 0:00 2.9 181 20.3 89.5 30.8
6/28/2015 1:00 3.1 183 19.7 93.5 30.8
6/28/2015 2:00 3.1 187 19.3 93.4 30.8
6/28/2015 3:00 2.5 184 18.8 94.5 30.8
6/28/2015 4:00 2.8 187 18.5 94.9 30.8
6/28/2015 5:00 2.6 187 18.1 96.8 30.8
6/28/2015 6:00 2.6 173 18.1 94.4 30.8
6/28/2015 7:00 3.6 177 18.9 75.8 30.8
6/28/2015 8:00 5.3 196 20.2 8.8 30.8
6/28/2015 9:00 6.1 196 21.9 55.4 30.8

6/28/2015 10:00 7.3 199 23.6 70.3 30.8
6/28/2015 11:00 8.4 202 25 65.3 30.8
6/28/2015 12:00 8.6 196 25.7 30.6 30.8
6/28/2015 13:00 8.3 194 25.6 1.5 30.8
6/28/2015 14:00 7 209 25.5 20.2 30.7
6/28/2015 15:00 6.2 45 23.9 15.3 30.8
6/28/2015 16:00 7.4 137 27 7.6 30.7
6/28/2015 17:00 9.9 158 27.4 51.1 30.7
6/28/2015 18:00 8.3 164 27.2 55.1 30.7
6/28/2015 19:00 8.1 155 26.8 56.8 30.7
6/28/2015 20:00 7.5 155 25.1 32.5 30.7
6/28/2015 21:00 8.5 135 20.7 85.2 30.7
6/28/2015 22:00 3.5 145 19.1 94.7 30.7
6/28/2015 23:00 5.4 169 20.8 41.7 30.7

6/29/2015 0:00 4.4 180 21.3 1.5 30.7
6/29/2015 1:00 5 266 21.7 5.4 30.7
6/29/2015 2:00 2.5 158 21.1 10.3 30.7
6/29/2015 3:00 4.6 185 20.9 1.5 30.7
6/29/2015 4:00 7.7 207 20.9 1.5 30.7
6/29/2015 5:00 6.9 216 20.8 25 30.7
6/29/2015 6:00 5.9 211 20.5 67.8 30.7
6/29/2015 7:00 5.9 224 20.9 64.2 30.7
6/29/2015 8:00 5.3 258 21.5 1.5 30.7
6/29/2015 9:00 6.5 295 21.4 1.5 30.7

6/29/2015 10:00 8.1 322 22.9 10.3 30.7
6/29/2015 11:00 9 330 23.8 1.5 30.7
6/29/2015 12:00 8.2 319 24.5 1.5 30.7
6/29/2015 13:00 7.9 300 25.5 1.5 30.7
6/29/2015 14:00 8.3 289 26.2 1.5 30.7
6/29/2015 15:00 8 286 27.1 4.5 30.7
6/29/2015 16:00 7.8 282 27.8 15.1 30.7
6/29/2015 17:00 7 293 28.2 20.7 30.7
6/29/2015 18:00 4.9 305 28.1 16.7 30.7
6/29/2015 19:00 4 27 27.6 17 30.7
6/29/2015 20:00 4.2 179 24.4 73.2 30.7
6/29/2015 21:00 2 163 23.7 78.5 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
6/29/2015 22:00 3.4 181 22.9 82.1 30.7
6/29/2015 23:00 3.2 181 22.4 86 30.7

6/30/2015 0:00 2.5 189 21.9 89.5 30.7
6/30/2015 1:00 2.5 181 21.7 91.1 30.7
6/30/2015 2:00 3 180 21.4 92.3 30.7
6/30/2015 3:00 4.6 191 21.1 96.3 30.7
6/30/2015 4:00 3.4 189 21 96.1 30.7
6/30/2015 5:00 3.7 194 20.8 94.5 30.7
6/30/2015 6:00 3.7 192 20.5 93.2 30.7
6/30/2015 7:00 4.3 199 20.7 92 30.7
6/30/2015 8:00 4.3 207 21.5 10.4 30.7
6/30/2015 9:00 5 203 22.4 1.5 30.8

6/30/2015 10:00 4.7 204 23.6 1.5 30.7
6/30/2015 11:00 5.3 208 25.2 1.5 30.7
6/30/2015 12:00 5.8 191 26.1 1.5 30.7
6/30/2015 13:00 6.8 200 27.1 21.6 30.7
6/30/2015 14:00 8.5 203 27.8 1.5 30.7
6/30/2015 15:00 8.9 211 28.4 28.5 30.7
6/30/2015 16:00 9.1 229 28.9 55.1 30.7
6/30/2015 17:00 10.7 221 28.6 59.6 30.7
6/30/2015 18:00 8.9 229 28.4 61.1 30.7
6/30/2015 19:00 7.8 250 28 35.3 30.7
6/30/2015 20:00 5.8 280 27.4 7.6 30.7
6/30/2015 21:00 3.3 276 26.2 21.2 30.7
6/30/2015 22:00 2.5 251 25.7 1.5 30.7
6/30/2015 23:00 2.4 225 24.9 31.1 30.8

7/1/2015 0:00 2.4 186 23.5 59.3 30.7
7/1/2015 1:00 3.7 186 23.3 86.2 30.7
7/1/2015 2:00 4.2 194 23.1 90.4 30.7
7/1/2015 3:00 3.6 209 23.2 89 30.7
7/1/2015 4:00 3.9 192 22.7 88.4 30.7
7/1/2015 5:00 6.5 200 22.3 94.6 30.7
7/1/2015 6:00 5.7 254 22.2 95.2 30.8
7/1/2015 7:00 5.1 199 22.1 92.7 30.7
7/1/2015 8:00 5.6 200 22.3 19.3 30.7
7/1/2015 9:00 7 193 22.4 1.5 30.7

7/1/2015 10:00 9.2 197 22.7 1.5 30.8
7/1/2015 11:00 9.8 208 23.4 1.5 30.8
7/1/2015 12:00 9.7 204 24.6 10.7 30.7
7/1/2015 13:00 10 211 26 1.5 30.8
7/1/2015 14:00 6.9 232 27.6 2.2 30.8
7/1/2015 15:00 7.5 305 28.1 15.9 30.7
7/1/2015 16:00 7.4 289 28.3 8.6 30.7
7/1/2015 17:00 4.6 337 27.8 1.5 30.7
7/1/2015 18:00 3.8 16 27.9 19.9 30.7
7/1/2015 19:00 2.6 13 27.4 9.2 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
7/1/2015 20:00 4.4 165 22.4 58.2 30.7
7/1/2015 21:00 2.7 72 21 96.9 30.7
7/1/2015 22:00 4.2 37 21.1 96.2 30.7
7/1/2015 23:00 2.4 72 21.5 36.1 30.7

7/2/2015 0:00 2.6 171 22 1.5 30.7
7/2/2015 1:00 2.6 69 21.9 1.5 30.7
7/2/2015 2:00 3 34 22.1 1.5 30.7
7/2/2015 3:00 3.2 28 22.1 1.5 30.7
7/2/2015 4:00 2 70 22.2 1.5 30.7
7/2/2015 5:00 3.5 30 22.1 1.5 30.7
7/2/2015 6:00 4 23 21.9 1.5 30.7
7/2/2015 7:00 8.8 3 19.5 95.6 30.7
7/2/2015 8:00 7.9 0 18.2 94.4 30.7
7/2/2015 9:00 6.9 15 17.6 91.4 30.7

7/2/2015 10:00 6.3 15 17.9 87.3 30.7
7/2/2015 11:00 6.3 6 18.5 85.2 30.7
7/2/2015 12:00 6.8 13 19.7 36.8 30.7
7/2/2015 13:00 6 10 21.1 64.2 30.7
7/2/2015 14:00 7.7 5 22.9 52.1 30.7
7/2/2015 15:00 6.3 1 24.2 22.6 30.7
7/2/2015 16:00 7 6 24.5 3.2 30.7
7/2/2015 17:00 7.1 359 24.6 1.5 30.7
7/2/2015 18:00 7.5 357 24.4 1.5 30.7
7/2/2015 19:00 7 357 23.6 12.9 30.7
7/2/2015 20:00 6.5 357 23 25.2 30.7
7/2/2015 21:00 6.7 353 21.7 75.9 30.7
7/2/2015 22:00 4.9 360 20.8 47 30.8
7/2/2015 23:00 3.9 10 20.3 27.9 30.8

7/3/2015 0:00 3.7 338 20.2 58.5 30.8
7/3/2015 1:00 4 334 20.2 82.3 30.7
7/3/2015 2:00 4.2 317 20.1 81.9 30.7
7/3/2015 3:00 4.6 322 19.7 85.4 30.7
7/3/2015 4:00 4.1 322 19.4 86.2 30.7
7/3/2015 5:00 4.2 327 19.4 87.3 30.7
7/3/2015 6:00 4.2 332 19.3 87.9 30.8
7/3/2015 7:00 3.8 344 19 83.2 30.7
7/3/2015 8:00 4.6 348 19.8 53.2 30.7
7/3/2015 9:00 5.2 332 20.8 2 30.8

7/3/2015 10:00 6.1 330 21.7 1.5 30.7
7/3/2015 11:00 7.2 344 22.7 3.1 30.8
7/3/2015 12:00 5.3 342 24.2 1.5 30.7
7/3/2015 13:00 6.6 336 25.2 1.5 30.7
7/3/2015 14:00 7.6 351 25.7 1.5 30.8
7/3/2015 15:00 7.6 0 26.1 18 30.7
7/3/2015 16:00 7.4 353 26.7 1.5 30.7
7/3/2015 17:00 6.5 336 26.4 2.4 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
7/3/2015 18:00 7.3 343 25.8 8.9 30.7
7/3/2015 19:00 6.8 333 25.8 1.5 30.7
7/3/2015 20:00 5.8 331 25.5 1.5 30.7
7/3/2015 21:00 3.6 348 24.4 1.5 30.7
7/3/2015 22:00 1.8 20 23.1 1.5 30.7
7/3/2015 23:00 2 2 22.2 1.5 30.8

7/4/2015 0:00 1.3 15 21.5 1.5 30.8
7/4/2015 1:00 1.1 54 21 1.5 30.8
7/4/2015 2:00 2 11 20.8 1.5 30.8
7/4/2015 3:00 1.8 12 20.4 1.5 30.8
7/4/2015 4:00 1.3 39 20 35.1 30.8
7/4/2015 5:00 1.4 41 19.7 97.5 30.8
7/4/2015 6:00 0.9 152 19.5 98.2 30.8
7/4/2015 7:00 0.8 76 19.3 74.3 30.8
7/4/2015 8:00 1.6 354 21.1 16.3 30.8
7/4/2015 9:00 2 70 23.3 37 30.8

7/4/2015 10:00 2.4 28 25.4 7.2 30.8
7/4/2015 11:00 3.7 9 25.9 5.2 30.8
7/4/2015 12:00 4.4 8 26.5 1.5 30.8
7/4/2015 13:00 3.9 17 26.9 40 30.8
7/4/2015 14:00 4.7 20 27.2 29.1 30.8
7/4/2015 15:00 6.2 349 27.4 54.8 30.8
7/4/2015 16:00 8 352 27.6 18.3 30.8
7/4/2015 17:00 7.1 0 27.6 1.5 30.8
7/4/2015 18:00 6 9 27.3 32.3 30.8
7/4/2015 19:00 4.6 18 26.8 3.3 30.8
7/4/2015 20:00 3.4 26 26 1.5 30.8
7/4/2015 21:00 3 46 24.9 1.5 30.8
7/4/2015 22:00 1.6 65 23.7 1.5 30.8
7/4/2015 23:00 1.8 90 23 1.5 30.8

7/5/2015 0:00 1.4 101 22.2 1.5 30.8
7/5/2015 1:00 2 96 22 1.5 30.8
7/5/2015 2:00 1.2 155 21.3 67 30.8
7/5/2015 3:00 0.9 82 20.2 61.7 30.8
7/5/2015 4:00 0.8 68 19.5 86.7 30.8
7/5/2015 5:00 1 92 19.2 88.6 30.8
7/5/2015 6:00 1.1 125 19 71.9 30.8
7/5/2015 7:00 1 100 19.7 22 30.8
7/5/2015 8:00 1 89 22.4 7.7 30.8
7/5/2015 9:00 3.1 142 24.4 1.5 30.8

7/5/2015 10:00 4.1 175 25.8 1.5 30.8
7/5/2015 11:00 5.8 195 26.9 1.5 30.8
7/5/2015 12:00 4.5 190 28.4 24.7 30.8
7/5/2015 13:00 5.1 196 28.9 18.5 30.8
7/5/2015 14:00 3.7 122 30 50 30.8
7/5/2015 15:00 3.6 124 30.7 50.1 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
7/5/2015 16:00 4.5 146 30.4 34.6 30.8
7/5/2015 17:00 4.6 138 30.5 8.1 30.8
7/5/2015 18:00 4.6 141 30.5 1.5 30.8
7/5/2015 19:00 5.3 172 29.5 42.4 30.8
7/5/2015 20:00 4.8 150 28.7 1.5 30.8
7/5/2015 21:00 3.4 138 27.5 50 30.8
7/5/2015 22:00 2.5 127 26.2 1.5 30.8
7/5/2015 23:00 3.4 130 25.7 1.5 30.8

7/6/2015 0:00 5.2 139 25.2 1.5 30.8
7/6/2015 1:00 4.4 137 24.7 25.5 30.8
7/6/2015 2:00 4.1 145 24.1 80.4 30.8
7/6/2015 3:00 3 155 23.5 50.7 30.8
7/6/2015 4:00 3.4 143 23.1 1.8 30.8
7/6/2015 5:00 3.4 143 22.7 86.6 30.8
7/6/2015 6:00 3.4 140 22.5 86.4 30.8
7/6/2015 7:00 3.2 135 23.1 34.4 30.8
7/6/2015 8:00 6.2 145 24.4 59.4 30.8
7/6/2015 9:00 6.7 154 26.3 71.9 30.8

7/6/2015 10:00 6.7 166 27.9 1.5 30.8
7/6/2015 11:00 7.2 186 29 13.5 30.8
7/6/2015 12:00 7.6 177 30.1 67.2 30.8
7/6/2015 13:00 7.8 190 30.8 64.8 30.8
7/6/2015 14:00 7 175 30.9 52.3 30.8
7/6/2015 15:00 4.3 107 29.9 21.8 30.8
7/6/2015 16:00 4.1 142 27.3 24.5 30.8
7/6/2015 17:00 3.5 334 29.7 61 30.7
7/6/2015 18:00 4.4 136 29.3 44 30.7
7/6/2015 19:00 5.5 151 29.2 15.4 30.7
7/6/2015 20:00 5.6 145 28.9 1.5 30.7
7/6/2015 21:00 6.6 150 28.6 1.5 30.7
7/6/2015 22:00 7.3 158 28.3 1.5 30.7
7/6/2015 23:00 6.7 147 27.5 1.5 30.7

7/7/2015 0:00 8.7 159 27.3 1.5 30.7
7/7/2015 1:00 7.8 171 26.9 31.2 30.7
7/7/2015 2:00 7.8 172 26.5 78.4 30.7
7/7/2015 3:00 7.5 176 26.2 78.5 30.7
7/7/2015 4:00 11.7 207 26.2 42.3 30.8
7/7/2015 5:00 10 230 25 12.8 30.7
7/7/2015 6:00 5.9 204 23.6 35 30.7
7/7/2015 7:00 6.9 196 23 1.5 30.7
7/7/2015 8:00 6.6 196 22.9 1.5 30.7
7/7/2015 9:00 6 209 23.1 1.5 30.7

7/7/2015 10:00 7.3 232 23 12.3 30.7
7/7/2015 11:00 8.1 314 20.7 20.1 30.8
7/7/2015 12:00 7.4 313 20.3 1.5 30.8
7/7/2015 13:00 7.1 311 20.5 1.5 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
7/7/2015 14:00 8.5 332 20.4 32.5 30.8
7/7/2015 15:00 8.7 346 20.6 56.5 30.8
7/7/2015 16:00 8.6 341 20.3 1.5 30.8
7/7/2015 17:00 8.4 346 19.9 31.1 30.8
7/7/2015 18:00 7.7 354 19.3 91 30.8
7/7/2015 19:00 7 6 19.1 72 30.8
7/7/2015 20:00 4.6 18 19.3 1.5 30.8
7/7/2015 21:00 3 33 19.4 1.5 30.8
7/7/2015 22:00 1.8 63 19.5 1.5 30.8
7/7/2015 23:00 1.4 116 19.1 1.5 30.8

7/8/2015 0:00 2.7 87 18.7 1.5 30.8
7/8/2015 1:00 3.5 83 18.6 1.5 30.8
7/8/2015 2:00 3.3 82 18.4 66.2 30.8
7/8/2015 3:00 3.2 77 18.4 88.8 30.8
7/8/2015 4:00 3.6 42 17.9 89.5 30.8
7/8/2015 5:00 4.3 47 17.4 84.7 30.8
7/8/2015 6:00 4.4 32 16.9 90 30.8
7/8/2015 7:00 4.2 35 16.5 88.7 30.8
7/8/2015 8:00 4.9 40 16 90.7 30.8
7/8/2015 9:00 5 41 15.2 89.5 30.8

7/8/2015 10:00 5.4 30 14.6 92.7 30.8
7/8/2015 11:00 5.3 25 14.6 94.2 30.8
7/8/2015 12:00 5 37 14.5 97.1 30.8
7/8/2015 13:00 5.3 41 15.1 97.3 30.8
7/8/2015 14:00 6.6 62 15.7 95.5 30.8
7/8/2015 15:00 5.8 66 16 97.1 30.8
7/8/2015 16:00 6.3 61 16.5 98.6 30.8
7/8/2015 17:00 4.5 48 17 93 30.8
7/8/2015 18:00 4.7 61 17.4 98.5 30.7
7/8/2015 19:00 4.7 88 18.1 98.9 30.7
7/8/2015 20:00 2.6 98 19 99 30.7
7/8/2015 21:00 4.6 136 19.9 91.1 30.7
7/8/2015 22:00 4.2 186 20.4 96.9 30.7
7/8/2015 23:00 7.5 202 21.9 93.5 30.7

7/9/2015 0:00 9 242 21.7 90.3 30.7
7/9/2015 1:00 6.5 278 19.7 94.3 30.8
7/9/2015 2:00 7.8 264 18.8 95.2 30.8
7/9/2015 3:00 8.5 274 17.6 91.1 30.8
7/9/2015 4:00 7.4 268 16.8 93.2 30.7
7/9/2015 5:00 8 251 16.6 90.5 30.8
7/9/2015 6:00 6.9 261 16.4 90.4 30.8
7/9/2015 7:00 7.9 266 16.3 90 30.8
7/9/2015 8:00 6.8 251 16.6 87.8 30.8
7/9/2015 9:00 7.3 253 16.9 87.7 30.8

7/9/2015 10:00 6.3 254 17.3 85.3 30.8
7/9/2015 11:00 5.4 236 17.9 81.8 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
7/9/2015 12:00 5.6 267 19 78.5 30.8
7/9/2015 13:00 5.4 271 20 73.1 30.8
7/9/2015 14:00 4.6 254 21.6 62.5 30.8
7/9/2015 15:00 3.3 298 23 1.5 30.8
7/9/2015 16:00 3.7 235 24.3 3.7 30.8
7/9/2015 17:00 3.1 24 24.2 2.2 30.8
7/9/2015 18:00 3.3 28 24.1 25.7 30.8
7/9/2015 19:00 4.5 12 23.4 11.4 30.8
7/9/2015 20:00 3.7 26 22.4 69 30.8
7/9/2015 21:00 3.6 27 21.7 14.6 30.8
7/9/2015 22:00 2.6 27 21.1 14.5 30.8
7/9/2015 23:00 3 71 20.7 77.2 30.8
7/10/2015 0:00 3 58 20.6 79.3 30.8
7/10/2015 1:00 1.9 106 20.5 79.9 30.8
7/10/2015 2:00 2.3 66 19.4 71.4 30.8
7/10/2015 3:00 3.3 89 19.2 90.7 30.8
7/10/2015 4:00 2.8 89 19.1 90.1 30.8
7/10/2015 5:00 2.6 34 18.7 1.5 30.8
7/10/2015 6:00 3.1 19 18.8 1.5 30.8
7/10/2015 7:00 3.6 14 18.7 1.5 30.8
7/10/2015 8:00 3.7 23 18.9 1.5 30.8
7/10/2015 9:00 4.5 25 19.6 1.9 30.8

7/10/2015 10:00 3.4 19 20.9 29.8 30.8
7/10/2015 11:00 3.1 29 22.7 1.5 30.8
7/10/2015 12:00 2.6 355 24 1.5 30.8
7/10/2015 13:00 2.7 214 23.9 1.5 30.8
7/10/2015 14:00 2.6 354 24.7 1.5 30.8
7/10/2015 15:00 1.9 53 25 1.5 30.8
7/10/2015 16:00 3 352 25.5 1.5 30.8
7/10/2015 17:00 2.4 69 26.6 16.4 30.8
7/10/2015 18:00 3.1 81 26.5 2.9 30.8
7/10/2015 19:00 2.5 129 26.4 27.9 30.8
7/10/2015 20:00 1.7 102 26.1 20.2 30.8
7/10/2015 21:00 2.3 85 24.3 1.5 30.8
7/10/2015 22:00 2.2 81 23.6 1.5 30.8
7/10/2015 23:00 2.2 75 23.1 1.5 30.8

7/11/2015 0:00 2.5 77 22.8 1.5 30.8
7/11/2015 1:00 2.8 73 22.7 1.5 30.8
7/11/2015 2:00 2.3 87 22.3 1.5 30.8
7/11/2015 3:00 2.2 108 22.1 1.5 30.8
7/11/2015 4:00 2.5 106 22.3 1.5 30.8
7/11/2015 5:00 2.4 96 22.3 1.5 30.8
7/11/2015 6:00 2.3 105 22.2 1.5 30.8
7/11/2015 7:00 2.1 104 22.3 1.5 30.8
7/11/2015 8:00 2.2 112 23.4 1.5 30.8
7/11/2015 9:00 3.3 129 24.7 1.5 30.8



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
7/11/2015 10:00 3.9 142 26.3 1.5 30.8
7/11/2015 11:00 4.8 180 28.4 57.1 30.8
7/11/2015 12:00 6.4 190 30 66.3 30.8
7/11/2015 13:00 8.5 204 31.2 60 30.8
7/11/2015 14:00 9.5 204 31.7 57.4 30.8
7/11/2015 15:00 8.8 197 32 57.8 30.8
7/11/2015 16:00 8.8 192 32.6 55.1 30.8
7/11/2015 17:00 8.8 194 33 52.2 30.8
7/11/2015 18:00 7.5 172 32.6 54.3 30.8
7/11/2015 19:00 6.9 170 32.3 53.8 30.8
7/11/2015 20:00 5.3 163 31.3 58.1 30.8
7/11/2015 21:00 5.4 165 30.4 61.9 30.8
7/11/2015 22:00 4.6 167 29.6 65.5 30.8
7/11/2015 23:00 4.1 169 29.1 67.3 30.8

7/12/2015 0:00 3.6 166 27.6 45.9 30.8
7/12/2015 1:00 7.1 303 26.1 56.2 30.8
7/12/2015 2:00 6.4 305 23.7 65.1 30.8
7/12/2015 3:00 5.8 221 23.1 48.8 30.8
7/12/2015 4:00 7.3 223 22.9 57.5 30.8
7/12/2015 5:00 8.8 259 24.2 10.4 30.8
7/12/2015 6:00 7.4 203 23.9 34.8 30.8
7/12/2015 7:00 4.6 187 23.3 63.1 30.8
7/12/2015 8:00 3.5 166 24.4 14.8 30.8
7/12/2015 9:00 4 170 26.7 3.4 30.8

7/12/2015 10:00 6.9 193 28.2 11.4 30.8
7/12/2015 11:00 5 177 29.8 64.1 30.8
7/12/2015 12:00 5 172 31.2 61.7 30.8
7/12/2015 13:00 5.2 179 32.3 58.3 30.8
7/12/2015 14:00 5.8 206 32.8 55.5 30.8
7/12/2015 15:00 5.8 212 33.6 51.3 30.8
7/12/2015 16:00 6.8 209 34 53.4 30.7
7/12/2015 17:00 8.8 208 34 52.3 30.7
7/12/2015 18:00 9.3 202 33.8 50.2 30.7
7/12/2015 19:00 9.3 206 33.3 52.9 30.7
7/12/2015 20:00 5.9 188 32.3 58.3 30.7
7/12/2015 21:00 4.1 175 31.2 62.8 30.7
7/12/2015 22:00 4.1 162 30.6 66.5 30.7
7/12/2015 23:00 3.8 169 29.8 69.9 30.7

7/13/2015 0:00 4 172 28.9 72.4 30.7
7/13/2015 1:00 3.8 166 28.2 74.5 30.7
7/13/2015 2:00 3.8 158 27.6 76.5 30.7
7/13/2015 3:00 4.4 168 27.2 77.7 30.7
7/13/2015 4:00 4.2 170 26.7 80.1 30.7
7/13/2015 5:00 4.7 172 26.3 81.1 30.7
7/13/2015 6:00 4.7 174 26 82.1 30.7
7/13/2015 7:00 5.3 179 26.2 81.3 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
7/13/2015 8:00 7.6 182 27.2 51.9 30.7
7/13/2015 9:00 11.2 204 28.3 59.6 30.7

7/13/2015 10:00 9.2 199 29.6 52.9 30.7
7/13/2015 11:00 7.2 190 31.2 66.8 30.7
7/13/2015 12:00 9.1 192 32 63.9 30.7
7/13/2015 13:00 9.2 193 33 60.4 30.7
7/13/2015 14:00 11.6 207 33.7 58.3 30.7
7/13/2015 15:00 12.4 210 34.4 55.6 30.7
7/13/2015 16:00 12.2 214 35 54.3 30.7
7/13/2015 17:00 11 205 35.1 56.4 30.7
7/13/2015 18:00 11.4 201 34.8 57.7 30.7
7/13/2015 19:00 10.2 204 34.2 60.6 30.7
7/13/2015 20:00 9.5 205 33 65.5 30.7
7/13/2015 21:00 7.9 187 32.2 69.7 30.7
7/13/2015 22:00 6.7 193 31.7 71 30.7
7/13/2015 23:00 4.1 197 31 73.3 30.7

7/14/2015 0:00 5.8 195 30.6 75.4 30.6
7/14/2015 1:00 6.6 203 29.9 79.1 30.6
7/14/2015 2:00 6.2 210 29.4 80 30.7
7/14/2015 3:00 7.2 228 29.3 78 30.7
7/14/2015 4:00 5.9 239 29.1 77.5 30.7
7/14/2015 5:00 5.3 266 28.8 78.3 30.7
7/14/2015 6:00 3.9 258 28.1 80.9 30.7
7/14/2015 7:00 4.3 237 28 58.8 30.7
7/14/2015 8:00 6.6 213 28.5 1.5 30.7
7/14/2015 9:00 5 223 29.9 36.8 30.7

7/14/2015 10:00 5.3 246 31.4 57.4 30.7
7/14/2015 11:00 6 237 32.7 48.9 30.7
7/14/2015 12:00 7.7 219 33.4 47.4 30.7
7/14/2015 13:00 9.9 208 33.5 38.4 30.7
7/14/2015 14:00 11.3 205 33.8 52.8 30.7
7/14/2015 15:00 12 213 34 48.4 30.7
7/14/2015 16:00 11.4 226 34.6 45.2 30.7
7/14/2015 17:00 10.8 260 35.1 44.8 30.7
7/14/2015 18:00 9.6 301 34.8 27.6 30.6
7/14/2015 19:00 9.8 331 33.2 54.8 30.7
7/14/2015 20:00 9.6 347 31.2 62.7 30.7
7/14/2015 21:00 7.7 348 29.7 61.9 30.7
7/14/2015 22:00 3 5 28.4 69.7 30.7
7/14/2015 23:00 1.3 333 27.2 73.9 30.7

7/15/2015 0:00 1.6 344 26.4 67 30.7
7/15/2015 1:00 1.5 17 25.7 78.4 30.7
7/15/2015 2:00 2.5 10 25.2 81.3 30.7
7/15/2015 3:00 2.8 25 24.5 83.9 30.7
7/15/2015 4:00 3.6 50 24.1 1.6 30.7
7/15/2015 5:00 3.9 62 23.3 60.8 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
7/15/2015 6:00 4.2 74 22.3 74.3 30.8
7/15/2015 7:00 2.8 43 22.6 72.9 30.8
7/15/2015 8:00 3.7 41 23.8 69.6 30.8
7/15/2015 9:00 3.9 38 24.9 51.3 30.8

7/15/2015 10:00 4.1 16 26.2 38.1 30.8
7/15/2015 11:00 5.4 24 26.9 13.4 30.8
7/15/2015 12:00 7.3 359 27 4 30.8
7/15/2015 13:00 7.2 2 27.5 1.6 30.8
7/15/2015 14:00 8.8 354 27.8 1.5 30.8
7/15/2015 15:00 7.3 0 28.6 1.6 30.8
7/15/2015 16:00 7.3 5 28.5 41.6 30.8
7/15/2015 17:00 7.9 19 28.7 1.5 30.8
7/15/2015 18:00 6.8 6 29.1 4 30.8
7/15/2015 19:00 7.8 347 28.3 1.5 30.8
7/15/2015 20:00 5.7 51 27.2 19.1 30.8
7/15/2015 21:00 3.7 86 26.6 58.8 30.7
7/15/2015 22:00 2.7 91 26.5 64.5 30.8
7/15/2015 23:00 2.1 62 26 67.3 30.8

7/16/2015 0:00 2.2 64 25.3 72.5 30.8
7/16/2015 1:00 3.2 83 24.6 72 30.8
7/16/2015 2:00 4 78 24.1 79.6 30.8
7/16/2015 3:00 3 95 23.9 80.3 30.8
7/16/2015 4:00 2.4 102 23.7 80.7 30.8
7/16/2015 5:00 2.5 114 23.9 80.4 30.8
7/16/2015 6:00 3 121 23.8 80.8 30.8
7/16/2015 7:00 4.2 136 23.9 80.6 30.8
7/16/2015 8:00 3.5 135 24.6 78.5 30.8
7/16/2015 9:00 3.9 133 26.2 44.3 30.8

7/16/2015 10:00 5 138 26.8 11.8 30.8
7/16/2015 11:00 4.6 128 28.2 1.5 30.8
7/16/2015 12:00 4.8 135 29.4 1.6 30.8
7/16/2015 13:00 5.2 129 30.8 8.7 30.7
7/16/2015 14:00 5.1 142 31.3 18.4 30.7
7/16/2015 15:00 4.1 123 32.6 55.5 30.7
7/16/2015 16:00 5.5 134 32.9 44.7 30.7
7/16/2015 17:00 6.5 138 32.5 38.2 30.7
7/16/2015 18:00 7.3 143 32.3 53.3 30.7
7/16/2015 19:00 9.6 152 31.8 37.5 30.7
7/16/2015 20:00 8.5 147 31.1 45.4 30.7
7/16/2015 21:00 7.7 146 29.9 72.5 30.7
7/16/2015 22:00 5.4 140 29.3 48 30.7
7/16/2015 23:00 5.5 144 28.8 1.5 30.7

7/17/2015 0:00 5.9 155 28.5 1.5 30.7
7/17/2015 1:00 5.5 174 28.1 61 30.7
7/17/2015 2:00 5.3 177 27.9 1.5 30.7
7/17/2015 3:00 5.7 181 27.7 1.5 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
7/17/2015 4:00 5 181 27.2 1.5 30.7
7/17/2015 5:00 4.2 177 26.8 1.5 30.7
7/17/2015 6:00 4.8 176 26.5 1.5 30.7
7/17/2015 7:00 5 179 26.7 1.5 30.7
7/17/2015 8:00 7.9 196 27.6 1.5 30.7
7/17/2015 9:00 10.6 202 28.4 2.5 30.7

7/17/2015 10:00 11.4 204 29 16.8 30.7
7/17/2015 11:00 10.4 197 30.3 65.4 30.7
7/17/2015 12:00 11.5 200 30.7 56 30.7
7/17/2015 13:00 10 201 31.8 59.9 30.7
7/17/2015 14:00 10.8 205 32.9 48.5 30.7
7/17/2015 15:00 9.1 204 32.3 1.6 30.7
7/17/2015 16:00 10 199 31.5 1.7 30.7
7/17/2015 17:00 10.3 203 32.3 8.4 30.7
7/17/2015 18:00 8.9 209 32.6 1.6 30.7
7/17/2015 19:00 8.2 195 32.9 1.6 30.7
7/17/2015 20:00 7.3 189 32.1 1.5 30.7
7/17/2015 21:00 4.2 183 31 1.5 30.7
7/17/2015 22:00 3.7 174 30.2 1.5 30.7
7/17/2015 23:00 3.5 173 29.6 1.5 30.8

7/18/2015 0:00 4.7 174 29.2 1.5 30.7
7/18/2015 1:00 4.4 168 28.8 1.5 30.7
7/18/2015 2:00 3.8 162 29 1.5 30.7
7/18/2015 3:00 4.6 174 29 1.5 30.7
7/18/2015 4:00 4.9 174 28.6 1.5 30.7
7/18/2015 5:00 4.7 177 28.2 1.5 30.7
7/18/2015 6:00 4.4 182 27.9 1.5 30.7
7/18/2015 7:00 5 196 27.6 1.5 30.7
7/18/2015 8:00 7.3 201 28.6 1.5 30.7
7/18/2015 9:00 7.4 200 29.3 1.5 30.8

7/18/2015 10:00 9.1 201 30.4 24.5 30.8
7/18/2015 11:00 8.1 210 31.1 11 30.7
7/18/2015 12:00 10.8 219 30.8 10.1 30.8
7/18/2015 13:00 10.5 239 30.9 1.6 30.8
7/18/2015 14:00 8.8 222 30.8 1.6 30.8
7/18/2015 15:00 6.7 178 31 1.6 30.7
7/18/2015 16:00 6.9 169 32.1 10.8 30.7
7/18/2015 17:00 8.7 181 32.6 15.7 30.7
7/18/2015 18:00 8.7 184 32.6 1.6 30.7
7/18/2015 19:00 7.1 193 32.8 1.6 30.7
7/18/2015 20:00 3.7 202 32.2 1.5 30.7
7/18/2015 21:00 2.2 173 31.1 1.5 30.7
7/18/2015 22:00 4.5 151 30.9 1.5 30.8
7/18/2015 23:00 5.1 160 30.5 1.5 30.8

7/19/2015 0:00 5.8 156 30.2 1.5 30.8
7/19/2015 1:00 7 167 29.8 1.5 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
7/19/2015 2:00 7 179 29.2 1.5 30.8
7/19/2015 3:00 5.5 176 28.4 1.5 30.7
7/19/2015 4:00 4.9 176 28 1.5 30.7
7/19/2015 5:00 3.4 58 27.8 1.5 30.8
7/19/2015 6:00 5.1 21 26.5 37.3 30.8
7/19/2015 7:00 14.2 339 23.4 75.3 30.8
7/19/2015 8:00 9.1 340 21.4 96 30.8
7/19/2015 9:00 6.9 328 21.5 94.4 30.8

7/19/2015 10:00 4.2 246 21.9 42.6 30.8
7/19/2015 11:00 4.4 254 22.2 1.5 30.8
7/19/2015 12:00 5.9 190 22.9 1.5 30.8
7/19/2015 13:00 7.6 237 24.2 84.9 30.8
7/19/2015 14:00 7.4 247 26 74.7 30.8
7/19/2015 15:00 5.6 212 27.1 13.3 30.7
7/19/2015 16:00 5.2 199 27.1 1.5 30.7
7/19/2015 17:00 3.8 190 27.9 1.5 30.7
7/19/2015 18:00 3.3 301 28.4 1.5 30.7
7/19/2015 19:00 6.8 2 27.2 1.5 30.7
7/19/2015 20:00 4.2 33 26.1 68.9 30.8
7/19/2015 21:00 4.1 55 24.9 59.8 30.7
7/19/2015 22:00 2.8 52 23.6 1.5 30.7
7/19/2015 23:00 2.6 64 23.7 1.5 30.8

7/20/2015 0:00 2.1 138 23.6 1.5 30.7
7/20/2015 1:00 1.6 139 23.7 1.5 30.7
7/20/2015 2:00 1.6 130 23.3 1.5 30.7
7/20/2015 3:00 1.4 127 22.8 1.5 30.7
7/20/2015 4:00 2.3 175 22.9 1.5 30.7
7/20/2015 5:00 1.8 160 22.5 3.3 30.7
7/20/2015 6:00 2.2 185 22.2 95.7 30.7
7/20/2015 7:00 2.6 158 22.4 95.8 30.7
7/20/2015 8:00 3.1 126 24.2 79.1 30.7
7/20/2015 9:00 3.1 235 23.8 2.4 30.7

7/20/2015 10:00 4.9 229 23.9 23.8 30.7
7/20/2015 11:00 5.5 270 22.5 1.9 30.7
7/20/2015 12:00 2.5 123 23 1.5 30.7
7/20/2015 13:00 2.6 121 25.3 61.5 30.7
7/20/2015 14:00 5.4 182 26.8 10 30.7
7/20/2015 15:00 6.8 192 26.5 1.5 30.7
7/20/2015 16:00 7.3 207 26.5 1.5 30.7
7/20/2015 17:00 7.4 212 26.7 1.5 30.7
7/20/2015 18:00 6.4 230 27.6 23.9 30.7
7/20/2015 19:00 6 232 28.4 61 30.7
7/20/2015 20:00 3.8 288 28.1 17.4 30.7
7/20/2015 21:00 2.3 227 26.8 1.5 30.7
7/20/2015 22:00 3.5 193 25.9 1.5 30.7
7/20/2015 23:00 4.3 208 25.4 75.4 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
7/21/2015 0:00 5.9 343 24.6 83.6 30.7
7/21/2015 1:00 2.2 217 23.5 87.1 30.7
7/21/2015 2:00 3 197 23.6 33.7 30.7
7/21/2015 3:00 1.3 214 23.1 1.5 30.7
7/21/2015 4:00 3.2 269 23.4 1.5 30.7
7/21/2015 5:00 4.4 299 23.2 1.5 30.7
7/21/2015 6:00 3.6 285 22.6 1.5 30.7
7/21/2015 7:00 5.1 306 22.4 50.3 30.7
7/21/2015 8:00 5.4 295 23.3 1.5 30.7
7/21/2015 9:00 8 323 24 8.1 30.7

7/21/2015 10:00 8 317 24.5 69.6 30.7
7/21/2015 11:00 6.2 323 25.3 67.8 30.7
7/21/2015 12:00 6.9 338 26.3 43.5 30.8
7/21/2015 13:00 6.9 328 27 2.1 30.7
7/21/2015 14:00 5.5 325 27.7 24.8 30.8
7/21/2015 15:00 5.9 333 28 14.8 30.8
7/21/2015 16:00 6.2 328 28 1.6 30.8
7/21/2015 17:00 6 333 27.9 1.5 30.7
7/21/2015 18:00 6.5 349 27.6 1.8 30.7
7/21/2015 19:00 6 352 27.4 1.5 30.7
7/21/2015 20:00 5.8 348 26.6 17.4 30.7
7/21/2015 21:00 3 2 24.8 50.5 30.7
7/21/2015 22:00 2.1 29 23.6 1.5 30.7
7/21/2015 23:00 1.8 18 22.4 75.8 30.8

7/22/2015 0:00 1.8 12 21.8 87 30.7
7/22/2015 1:00 1.1 43 21.2 90.8 30.8
7/22/2015 2:00 1.2 42 20.6 94.4 30.8
7/22/2015 3:00 2 24 20.5 92.1 30.8
7/22/2015 4:00 1.9 34 19.9 92.7 30.8
7/22/2015 5:00 1.6 13 19.5 92.7 30.8
7/22/2015 6:00 1.4 354 19 93.9 30.8
7/22/2015 7:00 1.7 347 20 58.2 30.8
7/22/2015 8:00 2.2 23 22.2 1.5 30.8
7/22/2015 9:00 3.8 77 24.2 28.9 30.8

7/22/2015 10:00 3.7 100 26.4 40.4 30.8
7/22/2015 11:00 5.5 96 26.7 14.1 30.8
7/22/2015 12:00 4.1 122 27.9 1.6 30.8
7/22/2015 13:00 4.7 117 28.3 1.6 30.8
7/22/2015 14:00 4.6 92 29.2 9 30.8
7/22/2015 15:00 4.1 95 28.5 1.5 30.7
7/22/2015 16:00 3.4 100 28 1.5 30.8
7/22/2015 17:00 2.4 118 27.9 4.5 30.8
7/22/2015 18:00 3 129 27.3 1.5 30.8
7/22/2015 19:00 3.1 86 26.8 51.8 30.7
7/22/2015 20:00 3.4 75 26.7 47.3 30.8
7/22/2015 21:00 3.1 84 25.8 63.2 30.7



Date Time WS(MPH)  WD(DEG)  AT(C)  RH(%)  BP(InH)
7/22/2015 22:00 2.2 45 25.3 65.8 30.7
7/22/2015 23:00 2.2 19 24.8 20.1 30.8

7/23/2015 0:00 2.9 15 24.2 1.5 30.8
7/23/2015 1:00 3.6 18 23.9 1.5 30.8
7/23/2015 2:00 3.2 57 23.9 1.5 30.7
7/23/2015 3:00 3 52 23.3 1.5 30.7
7/23/2015 4:00 3.2 73 23 1.5 30.8
7/23/2015 5:00 2.3 34 22.5 1.5 30.8
7/23/2015 6:00 1.9 4 22.5 1.5 30.8
7/23/2015 7:00 2.9 35 22.6 1.5 30.8
7/23/2015 8:00 3.2 61 23.2 1.5 30.8
7/23/2015 9:00 4.4 68 25.2 38.4 30.8

7/23/2015 10:00 5.1 74 26.3 53.8 30.8
7/23/2015 11:00 5.1 81 27.9 5.3 30.8
7/23/2015 12:00 4.6 75 28.9 9.6 30.8
7/23/2015 13:00 5.4 61 29.4 22.2 30.8
7/23/2015 14:00 4.9 58 30 41.5 30.8
7/23/2015 15:00 4.7 41 30.4 30.8 30.8
7/23/2015 16:00 4.4 42 30.4 7.7 30.8
7/23/2015 17:00 5.8 26 30.3 1.6 30.8
7/23/2015 18:00 7.5 12 29.8 1.5 30.7
7/23/2015 19:00 7 14 28.9 1.5 30.8
7/23/2015 20:00 5.2 26 28.1 1.5 30.7
7/23/2015 21:00 3.2 18 26.3 23.9 30.8
7/23/2015 22:00 2.6 23 25.1 1.5 30.8
7/23/2015 23:00 2.3 38 24.3 1.5 30.8
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PROCEDURE 5.1 
CALIBRATION PROCEDURE FOR PM 2.5 AIR MONITORING 

1.0 PURPOSE 
1.1 To describe the procedures for calibrating, checking and adjusting the flow of the 

Mass Flow Controllers (MFC) of high volume samplers used to perform PM 2.5 
monitoring.  PM10 and PM2.5 monitoring samples the airborne fraction of 
particles that can be inhaled into the respiratory system, i.e., particles of 
aerodynamic diameter less than 10 micrometers (µm). Atmospheric particles 
commonly occur in two distinct modes: the fine (< 2.5 µm) mode and the coarse 
(2.5-10.0 µm) mode. The fine or accumulation mode (also termed the respirable 
particulate matter) is attributed to growth of particles from the gas phase and 
subsequent agglomeration, while the coarse mode is made of mechanically 
abraded or ground particles.  

2.0 RESPONSIBILITY 
2.1 The Project Manager and Site Coordinator are responsible for assuring that this 

procedure is implemented. 

2.2 Survey team personnel are responsible for following this procedure. 

NOTE: Do not attempt to perform calibration or flow check of samplers under 
windy conditions. Short-term wind velocity fluctuations will produce 
variable pressure readings by the orifice transfer standard's manometer. The 
measurement will be less precise because of the pressure variations. 

3.0 CALIBRATION PROCEDURE 
3.1 Summary 

During calibration, a certified calibration orifice using 5 different plates (18, 13, 
10, 7, and 5) that simulate dust loading on the filter is connected to the inlet of the 
sampler. The pressure drop across the orifice as measured by a manometer (Δ 
H2O) is converted to a flowrate (Qa) in cubic meters per minute (cmm) using the 
slope and intercept of the orifice calibration curve and corrected to the 
temperature and pressure at the time of calibration. The flowrate as measured by 
the sampler’s rotometer in cubic feet per minute (cfm) is recorded and corrected 
to the temperature and pressure at the time of calibration (IC). Qa in cfm and IC 
are used to generate a calibration curve. The slope and intercept of the calibration 
curve are used when performing quality control (QC) checks of the system. The 
correlation coefficient of the curve is used to ensure that the relationship between 
the 5 calibration points is sufficiently linear. Monthly average temperature and 
barometric pressure values are used to establish the sampler set points.  

NOTE: EPA guidelines require 5 readings in the range of 32-46 cfm, with at least 
three readings in the 36-44 cfm range. #8-32 x1/2 standard pan or round 
head machine screws and nuts may be used to block (close) any number 
of holes on any of the resistance plates to obtain readings in the desired 
resistance range. 
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3.2 Frequency  

3.2.1 Every 6 months; 

3.2.2 After any repairs that might affect sampler calibration (e.g., replacing the 
motor); 

3.2.3 If the results of a field flow-check exceed quality control limits (e.g., 
greater than ±7% from the sampler's indicated flow rate); or 

3.2.4 Whenever a field flow-check or performance audit indicates that the 
sampler is out (or nearly out) of the acceptable flow-rate range. 

3.3 Equipment and Materials 

3.3.1 Orifice transfer standard with calibration traceable to NIST 

3.3.2 Orifice standard Certificate of Conformance  

3.3.3 A water or oil manometer, with a 0-400 mm (0-16”) range and a minimum 
scale division of 2 mm (0.1”). 

3.3.4 PM 2.5 Calibration Form 

3.3.5 Temperature and barometric pressure at the time of calibration. 

3.3.6 Average temperature in Celsius and average pressure in in. Hg for either 
the month in which the calibration takes place, or the month during which 
sampling will take place, as most appropriate.  

3.4 Pre-Calibration 

3.4.1 Using the PM 2.5 Calibration Form, record: 

3.4.1.1 The project name, location, date, and operator name. 

3.4.1.2 Sampler Model, MFC serial number, calibrator Orifice Serial No.   

3.4.1.3 The barometric pressure in in. Hg and ambient temperature in 
Celsius and at the time of the calibration. The electronic 
spreadsheet will then calculate the barometric pressure in mm Hg 
and the temperature in Kelvin.  

3.4.1.4 The average monthly average monthly barometric pressure in in. 
Hg and the temperature in Celsius, for the month in which the 
calibration is taking place. The electronic spreadsheet will then 
automatically calculate the barometric pressure in mm Hg and the 
temperature in Kelvin. 
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Average Monthly Temperature and Pressure 

Month 
Air Temp  Air Temp  Stn Pres  

(F) ( C ) (in) 

January 28 -2 29 
February 28 -2 29 
March 43 9 29 
April 58 15 29 
May 69 21 29 
June 78 25 29 
July 77 25 29 
August 80 26 29 
September 70 21 29 
October 59 15 29 
November 41 5 29 
December 39 4 29 

3.4.1.5 The “Orifice Calibration Curve relationship” (slope, intercept and 
correlation coefficient) values, which are found in the Certificate 
of Conformance. These values are tabulated on page 2 of the 
Certificate of NIST Traceable Calibration.  Use the slope, intercept 
and correlation coefficient associate with the Q actual (Qa) values 
for PM 2.5 sampling. Do not use the Qstd values.   

3.5 Rotometer Calibration 

This calibration occurs during instrument set-up, and should be checked at each 
calibration.  

3.5.1 Using the “Orifice Calibration Curve” slope and intercept, calculate the 
inches of water, ΔH, which correlates to 40 CFM. 

3.5.2 Assemble the manometer according to manufacturer instructions.  

3.5.3 Install the 8X10 adapter with the plate that is closest to providing 40 CFM 
as calculated in step 3.5.1 and through trial and error measurements of the 
various plates, i.e., install the plate that results in the water displacement 
as calculated in 3.5.1.  

3.5.4 Operate the system for at least 5 minutes at normal line voltage to 
equilibrate the Rotometer.  

3.5.5 If necessary, adjust the Rotometer so the top of the red float reads 40 CFM 
(1.13 cmm) by GENTLY loosening the lock nut, adjusting the rotometer with 
small adjustments, and GENTLY tightening the lock nut.  

3.6 Calibration Data Collection 

3.6.1 Carefully remove the probe containing the anemometer wire. Unscrew the 
metal clamp and carefully remove the probe. Put the rubber tip on for 
safety. 
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WARNING: Always carefully handle the probe tip of the MFC. It is a 
sensitive hot wire anemometer probe.  

WARNING: Ensure that there is no filter in the filter holder 
3.6.2 Mount the 8X10 Adapter Plate (AD 810) supplied with the Calibration Kit 

to the 8X10 Filter Holder Assembly. Make certain that the Adapter Plate 
is firmly tightened onto the Filter Holder Assembly so that the sponge 
rubber is squeezed. (Finger–tight then ½ additional turn with screwdriver, 
plier, etc). This will ensure there are no air leaks. Check all gaskets and 
replace any questionable ones. 

3.6.3 Mount the calibration orifice tank with the No. 18 resistance plate in place 
on the sampler.  

3.6.4 Perform a leak check. 

WARNING: Never run the motor for greater than 30 seconds with 
the orifice blocked to avoid overheating. 

WARNING: Never try this leak test procedure with a manometer 
connected to the side tap on the calibration orifice or the 
blower motor. Liquid from the manometer could be 
drawn into the system and cause motor damage.  

3.6.4.1 Turn on the sampler. 

3.6.4.2 Cover the hole on top of the orifice and the pressure tap with your 
hands.  

3.6.4.3 Listen for a high-pitched squealing sound made by escaping air. If 
this sound is heard, a leak is present and the top loading adapter 
hold-down nuts need to be re-tightened. All leaks must be 
eliminated before proceeding with the calibration. When the 
system is determined to be leak-free, turn off the sampler.  

3.6.5 Assemble the manometer according to manufacturer instructions 
(attached). 

3.6.6 Inspect the connecting tubing of the manometer for crimps or cracks.  

3.6.7 Connect one leg of the water manometer to the pressure tap of the 
calibration orifice using the length of rubber tubing. Leave the other side 
of the manometer open to atmosphere. Both valves on the manometer have 
to be open for the liquid to flow freely. To read the manometer, sum the 
displacement of the liquid (one side goes up, one side goes down) on both 
sides of the manometer. The manometer must be held or mounted 
vertically to insure accurate readings.  

3.6.8 Turn the air sampler on and after five minutes to allow stabilization, 
record the water manometer reading in the “Total in. H2O” column, and 
the rotometer reading in the “I” column of the PM 2.5 Calibration Form.  
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3.6.9 Repeat steps 3.5.4 – 3.5.8 for the remaining resistance plates (13, 10, 7 
and 5).  

3.6.10 Turn the sampler off and remove the orifice tank.  

3.6.11 Reinstall the anemometer probe, being sure to rotate the probe such that 
the scribed axial line is “up” (facing flow).  

3.7 Calculate Calibration Linear Regression  

3.7.1 As the ΔH and I columns are populated, the electronic version of the PM 
2.5 calibration form will automatically calculate the slope (mhv), intercept 
(bhv) and correlation coefficient (rhv) for the calibration data points.   

A five-point calibration should yield a regression equation with a 
correlation coefficient of rhv > 0.990. All five calibration points should be 
in the 32 to 46 cfm range, and at least three of the calibration points should 
be within the acceptable operation limits of 36 to 44 cfm. If all conditions 
are not met, confer with the Project Manager to determine course of 
action. A graph is presented at the bottom of the spreadsheet which may 
show which data points are not sufficiently linear, and need to be re-
measured.  

This data is used only to assess the calibration points to see if any should 
be rerun. It is not used for subsequent data reduction. Average values for 
temperature and pressure during sampling periods are used for data 
reduction.  

3.8 Calculate the Sampler Flow Rate (SFR) and Sampler Set Point (SSP) 

3.8.1 The electronic version of the PM2.5 calibration form will automatically 
calculate the SFR and the SSP.  

3.9 Adjust the MFC to agree with the SSP.  

3.9.1 Load the sampler with a Micro-Quartz filter. 

3.9.2 Turn on the sampler and allow it to warm up to normal operating 
conditions.  

WARNING: No one should adjust or change the rotometer screws or 
MFC potentiometer set screw without proper training. Do not turn 
the potentiometer more than a few degrees at a time. Improper 
adjustments can result in compromise of data, test time, and 
equipment damage.  
NOTE: All rotometer readings will be taken by reading the position of 
the TOP of the red/black float-looking at eye level. 

3.9.3 Adjust the MFC set screw (turning potentiometer) until the flow/pressure 
recorder reads the SSP flow rate by GENTLY loosening the lock nut, 
adjusting the potentiometer with small adjustments, and GENTLY 
tightening the lock nut. 
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3.9.4 The sampler should now be sampling at the flow rate, corrected to average 
monthly meteorological conditions, which will result in the designated 
flow rate of 40 CFM.  

4.0 Equations 

4.1 Calibration Equations 

4.1.1 Calculate the flow rate through the orifice tank during calibration (Qa) 
using the following equation. 

Qa = 
1
𝑚𝑚
∗ �(∆𝐻𝐻2𝑂𝑂) 𝑇𝑇𝑐𝑐𝑐𝑐𝑐𝑐

𝑃𝑃𝑐𝑐𝑐𝑐𝑐𝑐
− 𝑏𝑏 

Where: 
Qa = actual volumetric flow rate through the transfer standard orifice, 

m3/min 
ΔH2O = pressure drop across the orifice, in inches of H2O as measured by 

the manometer 
Tcal = ambient temperature during calibration, K (K = oC + 273) 
Pcal = ambient barometric pressure during calibration, mm Hg 
b = intercept of the orifice calibration relationship 
m = slope of the orifice calibration relationship 

4.1.2 Convert Qa to cfm.  

𝑄𝑄𝑎𝑎 (𝑐𝑐𝑐𝑐𝑐𝑐) =  𝑄𝑄𝑎𝑎 (𝑐𝑐𝑐𝑐𝑐𝑐) ∗ 35.31 
𝑐𝑐𝑐𝑐𝑐𝑐
𝑐𝑐𝑐𝑐𝑐𝑐

 

4.1.3 Correct the rotometer response to actual conditions for each test 
calibration point using the following equation. 

𝐼𝐼𝐼𝐼 = 𝐼𝐼 �
𝑇𝑇𝑐𝑐𝑎𝑎𝑐𝑐
𝑃𝑃𝑐𝑐𝑎𝑎𝑐𝑐

 

Where: 

IC = transformed Rotometer readings 
I = Rotometer readings 

4.1.4 Calculating the set points 

4.1.4.1 Calculate and record the sampler adjusted set point flow rate (SFR) 
in cfm. 

𝑆𝑆𝑆𝑆𝑆𝑆 = 40 ��
𝑃𝑃𝑚𝑚
𝑃𝑃𝑐𝑐𝑎𝑎𝑐𝑐

� �
𝑇𝑇𝑐𝑐𝑎𝑎𝑐𝑐
𝑇𝑇𝑚𝑚

�� 

Where: 
SFR = sampler’s monthly adjusted set point flow rate, ccm 
40 = designed sampling flow rate of PM 2.5 samplers in cfm 
Pm = monthly average barometric pressure, mm Hg 
Pcal = actual ambient barometric pressure during calibration, mm Hg 
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Tm = monthly average temperature, K 
Tcal = actual ambient temperature during calibration, K 

1.1.1.1 Calculate and record the sampler adjusted set point (SSP) in cfm. 

𝑆𝑆𝑆𝑆𝑃𝑃 =  (𝑐𝑐ℎ𝑣𝑣 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆 + 𝑏𝑏ℎ𝑣𝑣) ��
𝑃𝑃𝑐𝑐𝑎𝑎𝑐𝑐
𝑇𝑇𝑐𝑐𝑎𝑎𝑐𝑐

� 

Where : 
SSP = sampler set point 
mhv = slope of sampler from hi vol calibration 
SFR = sampler’s monthly adjusted set point flow rate 
bhv = intercept of sampler from hi vol calibration 
Pcal = actual ambient barometric pressure during calibration, mm Hg 
Tcal = actual ambient temperature during calibration, K 

The SSP is the design operating flow rate of the PM 2.5 High Volume Sampler of 
40 cfm, corrected to the current ambient temperature and barometric pressure. 
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PROCEDURE 5.2 
ONE POINT FLOW AUDIT FOR PM 2.5 AIR MONITORING 

1.0 ONE POINT FLOW AUDIT 
1.1 Summary 

During the check, with a filter in place, the orifice (without the restrictive plates) 
is mounted to the sampler inlet. The pressure drop across the orifice as measured 
by a manometer in mm Hg is converted to a flow rate in cmm using the slope and 
intercept of the orifice calibration curve and corrected to the temperature and 
pressure at the time of the check (Qaofa). The sampler flow rate in cfm is converted 
to actual conditions using the slope and intercept of the hi-volume calibration 
curve and corrected to the temperature and pressure at the time of the check 
(Qahvfa). The orifice is then removed and the flow rate is measured under normal 
conditions. The percent difference and corrected flow rate is then calculated and 
compared to control limits. The sampler set point is then determined for the next 
sampling period.  

1.2 Frequency 

1.2.1 The QC flow check should be performed at least monthly. 

1.3 Equipment and Materials 

1.3.1 Orifice transfer standard with calibration traceable to NIST. 

1.3.2 Orifice standard Certificate of Conformance  

1.3.3 A water or oil manometer, with a 0-400 mm (0-16”) range and a minimum 
scale division of 2 mm (0.1”). 

1.3.4 Latest PM 2.5 Calibration forms and information. 

1.3.5 One Point Flow Audit Form. 

1.3.6 Temperature and barometric pressure at the time of the flow check. 

1.4 Pre-Check 

1.4.1 On the One Point Flow Check Form, record: 

1.4.1.1 The project name, location, date, and operator name. 

1.4.1.2 Instrument information: 

1.4.1.2.1 PM 2.5 inlet  

1.4.1.2.2 MFC serial number 

1.4.1.2.3 Calibrator Orifice Serial No.   

1.4.1.3 The barometric pressure in in. Hg and the ambient temperature in 
Celsius and at the time of the calibration. The electronic 
spreadsheet will then calculate the barometric pressure in mm Hg 
and the temperature in Kelvin. 
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1.4.1.4 The average monthly barometric pressure in in. Hg and the average 
monthly temperature in Celsius for the next sampling period. The 
electronic spreadsheet will then automatically calculate the 
barometric pressure in mm Hg and the temperature in Kelvin. 
These are the values required to calculate the sampler flow rate 
(SFR) and sampler set point (SSP). 

Average Monthly Temperature and Pressure 

Month 
Air Temp  Air Temp  Stn Pres  

(F) ( C ) (in) 

January 28 -2 29 
February 28 -2 29 
March 43 9 29 
April 58 15 29 
May 69 21 29 
June 78 25 29 
July 77 25 29 
August 80 26 29 
September 70 21 29 
October 59 15 29 
November 41 5 29 
December 39 4 29 

1.4.1.5 The “Orifice Calibration Curve relationship” (slope, intercept and 
correlation coefficient) values, which are found in the Certificate 
of Conformance. These values are tabulated on the third sheet of 
the Certificate of Conformance (Sheet 2 of 5). Use the slope, 
intercept and correlation coefficient associate with the Q actual 
(Qa) values for PM 2.5 sampling. Do not use the Qstd values.   

1.5 Data Collection 

1.5.1 Place a clean quartz filter into the 8X10 filter holder. 

1.5.2 Mount the 8X10 Adapter Plate supplied with the Calibration Kit to the 
8X10 Filter Holder Assembly. Make certain that the Adapter Plate is 
firmly tightened onto the Filter Holder Assembly so that the sponge rubber 
is squeezed. (Finger–tight then ½ additional turn with screwdriver, plier, 
etc). This will ensure there are no air leaks. Check all gaskets and replace 
any questionable ones. 

1.5.3 Mount the same calibration orifice tank that was used to calibrate the 
sampler, but do not use the resistance plates.  

1.5.4 Perform a leak check. 

WARNING: Never run the motor for greater than 30 seconds with 
the orifice blocked to avoid overheating. 
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WARNING: Never try this leak test procedure with a manometer 
connected to the side tap on the calibration orifice or the blower 
motor. Liquid from the manometer could be drawn into the system 
and cause motor damage.  
1.5.4.1 Turn on the sampler. 

1.5.4.2 Cover the hole on top of the orifice and the pressure tap with your 
hands.  

1.5.4.3 Listen for a high-pitched squealing sound made by escaping air. If 
this sound is heard, a leak is present and the top loading adapter 
hold-down nuts need to be re-tightened. All leaks must be 
eliminated before proceeding with the check. When the system is 
determined to be leak-free, turn off the sampler.  

1.5.5 Assemble the manometer according to manufacturer instructions 
(attached). 

1.5.6 Inspect the connecting tubing of the manometer for crimps or cracks.  

1.5.7 Connect one leg of the water manometer to the pressure tap of the 
calibration orifice using the length of rubber tubing. Leave the other side 
of the manometer open to atmosphere. Both valves on the manometer have 
to be open for the liquid to flow freely. To read the manometer, sum the 
displacement of the liquid (one side goes up, one side goes down) on both 
sides of the manometer. The manometer must be held or mounted 
vertically to insure accurate readings.  

1.5.8 Turn the air sampler on and after five minutes to allow stabilization, 
record the water manometer reading in the “Total in. H2O” column, and 
the rotometer reading in the “Ifa” column of the PM 2.5 One Point Flow 
Audit Form.  

1.5.9 Turn the sampler off, remove the Calibration Orifice tank, and leave the 
filter in place. 

1.5.10 Turn the sampler on and record the rotometer reading in the “Iwocofa” 
column of the One Point Flow Audit form. 

1.5.11 Turn the sampler off. 

1.5.12 The electronic version of the One Point Audit Form will automatically 
calculate the percent difference and the corrected flow rate. If the percent 
difference is greater than 7% the sampler fails the check and must be 
recalibrated. If the corrected flow rate is less than 36 or greater than 44 the 
sampler fails the check and must be recalibrated. 

1.6 Calculate the SFR and SSP for the next sampling period 

1.6.1 The electronic version of the One Point Flow Audit Form will 
automatically calculate the SFR and the SSP.  

1.7 Adjust the MFC to agree with the SSP.  
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1.7.1 Turn on the sampler and allow it to warm up to normal operating 
conditions.  

WARNING: No one should adjust or change the rotometer screws or 
MFC potentiometer set screw without proper training. Do not turn 
the potentiometer more than a few degrees at a time. Improper 
adjustments can result in compromise of data, test time, and 
equipment damage.  
NOTE: All rotometer readings will be taken by reading the position of 
the TOP of the red/black float-looking at eye level. 

1.7.2 Adjust the MFC set screw (turning potentiometer) until the flow/pressure 
recorder reads the SSP flow rate by GENTLY loosening the lock nut, 
adjusting the potentiometer with small adjustments, and GENTLY 
tightening the lock nut. 

1.7.3 The sampler should now be sampling at the designed flow rate of 40 cfm 
corrected to current meteorological conditions.  

1.8 One Check Flow Audit Equations 

1.8.1 Calculate the flow through the orifice at ambient temperature and pressure 
at the time of the check in cfm. 

𝑄𝑄𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 =  �
1
𝑚𝑚
∗  �∆𝐻𝐻2𝑂𝑂 ∗  

𝑇𝑇𝑐𝑐ℎ𝑘𝑘
𝑃𝑃𝑐𝑐ℎ𝑘𝑘

− 𝑏𝑏� ∗
𝑐𝑐𝑐𝑐𝑚𝑚
𝑐𝑐𝑚𝑚𝑚𝑚

 

Where: 
Qaofa = actual volumetric flow rate as indicated by the transfer standard 

orifice, m3/min at ambient temperature and pressure at the time of 
the check 

ΔH2O = pressure drop across the orifice, in. H2O as measured by the 
manometer 

Tchk = ambient temperature during the check, K (K = OC + 273) 
Pchk = ambient barometric pressure during the check, mm Hg 
b = intercept of the orifice calibration relationship 
m = slope of the orifice calibration relationship 
𝑐𝑐𝑎𝑎𝑐𝑐
𝑐𝑐𝑐𝑐𝑐𝑐

= 35.31 

1.8.2 Calculate the flow through the MFC at ambient temperature and pressure 
at the time of the check. 

𝑄𝑄𝑎𝑎ℎ𝑣𝑣𝑎𝑎𝑎𝑎 =  
1

𝑚𝑚ℎ𝑣𝑣
∗  �𝐼𝐼𝑎𝑎 ∗  

𝑇𝑇𝑐𝑐ℎ𝑘𝑘
𝑃𝑃𝑐𝑐ℎ𝑘𝑘

− 𝑏𝑏ℎ𝑣𝑣 

Where: 
Qahvaf = actual volumetric flow rate as indicated by the rotometer, m3/min 

at ambient temperature and pressure at the time of the check 
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ΔH2O = pressure drop across the orifice, in. H2O as measured by the 
manometer. 

Tchk = ambient temperature during the check, K (K = OC + 273). 
Pchk = ambient barometric pressure during the check, mm Hg. 
bhv = intercept of the MFC calibration relationship. 
mhv = slope of the MFC calibration relationship. 
 

1.8.3 Calculate the % difference between the Qaofa and the Qahvfa. 

% 𝐷𝐷𝐷𝐷𝑐𝑐𝑐𝑐 =  
𝑄𝑄𝑎𝑎ℎ𝑣𝑣𝑎𝑎𝑎𝑎 −  𝑄𝑄𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎

𝑄𝑄𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
∗ 100 

The percent difference should be ≤ 7%.  
1.8.4 Calculate the corrected flow rate. 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑐𝑐𝐶𝐶𝐶𝐶𝐶𝐶 𝐹𝐹𝐹𝐹𝐶𝐶𝐹𝐹 𝑅𝑅𝑅𝑅𝐶𝐶𝐶𝐶 = 𝑄𝑄𝑎𝑎ℎ𝑣𝑣𝑎𝑎𝑎𝑎 ∗  
100 − % 𝐶𝐶𝐷𝐷𝑐𝑐𝑐𝑐

100
 

The corrected flow rate should be 40 cfm ± 10%, or between 36 and 44 
cfm.  
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PROCEDURE 5.3 
SAMPLING PROCEDURE FOR PM 2.5 AIR MONITORING 

1.0 PURPOSE 
1.0 To describe the procedures for performing PM 2.5 sampling.   

2.0 RESPONSIBILITY 
2.1 The Project Manager and Site Coordinator are responsible for assuring that this 

procedure is implemented. 

2.2 Survey team personnel are responsible for following this procedure. 

3.0 PROCEDURE 
3.1 Perform the one point flow audit procedure if necessary.  

3.2 Equipment and Materials 

3.2.1 Quartz filter, pre-numbered. 

3.2.2 PM 2.5 Field Data Form 

3.2.3 Average temperature in Celsius and average pressure in in. Hg for the 
month in which the sampling took place.  

Average Monthly Temperature and Pressure 

Month 
Air Temp  Air Temp  Stn Pres  

(F) ( C ) (in) 

January 28 -2 29 
February 28 -2 29 
March 43 9 29 
April 58 15 29 
May 69 21 29 
June 78 25 29 
July 77 25 29 
August 80 26 29 
September 70 21 29 
October 59 15 29 
November 41 5 29 
December 39 4 29 

3.3 Pre-Monitoring 

3.3.1 On the Field Data Sheet record: 

3.3.1.1 The project name, station location, date, and the name of the 
operator loading the filter onto the sampler. 

3.3.1.2 Sampler model, MFC serial number, and filter number. 

3.3.1.3 The average temperature in degrees Celsius and Pressure in in. Hg 
for the sampling period as measured by the meteorological station.   
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3.3.1.4 The calibration curve relationships from the latest calibration.  

3.3.1.5 The Sampler Flow Rate and Sampler Set Point from the latest One 
Point Flow Audit or the latest calibration. 

3.3.2 Inspect the filter 

3.3.2.1 Backlight each filter to inspect for pinholes, particles, or other 
visible imperfections.  

3.4 Monitoring 

3.4.1 Loosen the nuts that secure the inlet to the base and gently tilt back the 
inlet to allow access to the filter support screen. 

3.4.2  Examine the filter support screen. If the screen appears dirty, wipe it 
clean.  

3.4.3 Center the filter onto the filter holder, rough side up. 

3.4.4 Tighten the thumb nuts to hold the filter securely. Check that the gasket is 
in good condition and has not deteriorated. 

Caution: Tighten the thumb nuts evenly on alternate corners to properly align and seat the 
gasket. The nuts should be only hand-tightened because too much compression 
can damage the sealing gasket. 

3.4.5 Lower the sample inlet. Secure the sample inlet to the sampler base. Open 
the front door of the sampler and examine the flow controller. Remove 
any moisture inside by wiping it with a clean cloth.  

3.4.6 Energize the sampler. Allow for warm-up.  

3.4.7 Observe proper SSP and adjust the MFC constant flow potentiometer if 
necessary to achieve the SSP.  

3.4.8 Record the start time and the flow rate. 

3.4.9 Secure the shelter. 

3.5 Post Monitoring 

3.5.1 Record the rotometer reading in column I of the PM 2.5 Field Data Form. 

3.5.2 Indicate on the form whether the rotometer reading is within 10% of the 
Sampler Set Point. 

3.5.3 De-energize the sampler 

3.5.4 Remove the filter 

3.5.5 Record the Sample Stop Time and calculate the elapsed time in minutes. 

3.5.6 Check the porous disk 

3.5.6.1 Remove the outer clamp ring (the “round cake mold pan” in which 
the porous disc rests) by loosening the four spring-loaded knurled 
finger tightening nuts 
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3.5.6.2 The white porous disc gets dark from the larger than 2.5 micron 
particles adhering to it. Wipe it with a rag. Then rub a finger over 
it. If it feels wet, close the cartridge. If it feels dry, re-saturate by 
adding more oil.  

WARNING: Do NOT over-wet or it will become “super-saturated” and 
leak/spill the oil all over during reassembly of the PM2.5 cartridge back 
into the shelter assembly.  
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A1 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714196 Operator (Filter Collection):

Date: 5/27/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.2711 SFR = 39.93

    Intercept (bhv) = 14.6330 SSP = 40.7

    Correlation Coefficient (rhv) = 0.9986

Start Date/Time 5/1/15 12:30 Stop Date/Time 5/27/15 16:12 Elapsed Time (min)

Flow Rate (cfm) 41 Flow Rate (cfm) 39 Avg Flow Rate (cfm)

I I ml
cfm ml/min

40 1128993 4.25E+10

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

Set Points During Sampling Period

Is                within 10% of             (SSP set at start of sampling period)? 

37,662

40

Hi Vol Calibration Curve Relationships (station-specific)

End of Current Sampling (collection)Start of Current Sampling (loading)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A2 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714197 Operator (Filter Collection):

Date: 5/28/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.3532 SFR = 37.41

    Intercept (bhv) = 10.4747 SSP = 38.8

    Correlation Coefficient (rhv) = 0.9962

Start Date/Time 5/1/15 14:20 Stop Date/Time 5/28/15 8:30 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 40 Avg Flow Rate (cfm)

I I ml
cfm ml/min

40 1118515 4.31E+10

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

38,530

40

Is                within 10% of             (SSP set at start of sampling period)? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A3 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714198 Operator (Filter Collection):

Date: 5/28/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.3498 SFR = 38.95

    Intercept (bhv) = 10.7009 SSP = 39.4

    Correlation Coefficient (rhv) = 0.9977

Start Date/Time 5/1/15 14:00 Stop Date/Time 5/28/15 9:06 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 41 Avg Flow Rate (cfm)

I I ml
cfm ml/min

40 1132674 4.37E+10

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

38,586

40

Is                within 10% of             (SSP set at start of sampling period)? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A4 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714199 Operator (Filter Collection):

Date: 5/28/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.3539 SFR = 39.70

    Intercept (bhv) = 11.4688 SSP = 41.0

    Correlation Coefficient (rhv) = 0.9938

Start Date/Time 5/1/15 13:45 Stop Date/Time 5/28/15 9:30 Elapsed Time (min)

Flow Rate (cfm) 41 Flow Rate (cfm) 39 Avg Flow Rate (cfm)

I I ml
cfm ml/min

40 1132674 4.37E+10

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

38,625

40

Is                within 10% of             (SSP set at start of sampling period)? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A5 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714200 Operator (Filter Collection):

Date: 5/27/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.3661 SFR = 38.54

    Intercept (bhv) = 10.2935 SSP = 39.8

    Correlation Coefficient (rhv) = 0.9975

Start Date/Time 5/1/15 11:30 Stop Date/Time 5/27/15 15:08 Elapsed Time (min)

Flow Rate (cfm) 40 Flow Rate (cfm) 41 Avg Flow Rate (cfm)

I I ml
cfm ml/min

41 1146832 4.32E+10

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

37,658

41

Is                within 10% of             (SSP set at start of sampling period)? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A6 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714201 Operator (Filter Collection):

Date: 5/27/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.3685 SFR = 39.83

    Intercept (bhv) = 10.2801 SSP = 40.0

    Correlation Coefficient (rhv) = 0.9981

Start Date/Time 5/1/15 12:45 Stop Date/Time 5/27/15 16:50 Elapsed Time (min)

Flow Rate (cfm) 40 Flow Rate (cfm) 40 Avg Flow Rate (cfm)

I I ml
cfm ml/min

40 1132674 4.27E+10

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

37,685

40

Is                within 10% of             (SSP set at start of sampling period)? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A7 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714202 Operator (Filter Collection):

Date: 5/27/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.3985 SFR = 30.00

    Intercept (bhv) = 8.2051 SSP = 33.0

    Correlation Coefficient (rhv) = 0.9987

Start Date/Time 5/1/15 11:15 Stop Date/Time 5/27/15 12:00 Elapsed Time (min)

Flow Rate (cfm) 40 Flow Rate (cfm) 35 Avg Flow Rate (cfm)

I I ml
cfm ml/min

38 1061882 3.98E+10

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

37,485

38

Is                within 10% of             (SSP set at start of sampling period)? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A8 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714203 Operator (Filter Collection):

Date: 5/27/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.4270 SFR = 41.00

    Intercept (bhv) = 6.7716 SSP = 39.0

    Correlation Coefficient (rhv) = 0.9944

Start Date/Time 5/1/15 14:30 Stop Date/Time 5/27/15 15:38 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 41 Avg Flow Rate (cfm)

I I ml
cfm ml/min

40 1132674 4.25E+10

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

37,508

40

Is                within 10% of             (SSP set at start of sampling period)? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A9 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714204 Operator (Filter Collection):

Date: 5/28/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.4928 SFR = 38.80

    Intercept (bhv) = 4.2455 SSP = 37.9

    Correlation Coefficient (rhv) = 0.9958

Start Date/Time 5/1/15 13:35 Stop Date/Time 5/28/15 10:42 Elapsed Time (min)

Flow Rate (cfm) 38 Flow Rate (cfm) MFC off * Avg Flow Rate (cfm)

I I ml
cfm ml/min

    MFC off * #VALUE! #VALUE!

Y               N N/A

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

38,707

#VALUE!

Is                within 10% of             (SSP set at start of sampling period)? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)

* Power restored to MFC on 6/1/15.  New filter loaded, MFC re-energized, one-point flow audit performed, and SSP set for next sampling period (June), on 
6/2/15 @ 1034.
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A10 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714205 Operator (Filter Collection):

Date: 5/28/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.3752 SFR = 37.84

    Intercept (bhv) = 9.8568 SSP = 39.1

    Correlation Coefficient (rhv) = 0.9902

Start Date/Time 5/1/15 13:15 Stop Date/Time 5/28/15 11:06 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 41 Avg Flow Rate (cfm)

I I ml
cfm ml/min

40 1132674 4.39E+10

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

38,751

40

Is                within 10% of             (SSP set at start of sampling period)? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A11 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714206 Operator (Filter Collection):

Date: 5/27/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.3385 SFR = 38.30

    Intercept (bhv) = 10.4031 SSP = 38.2

    Correlation Coefficient (rhv) = 0.9979

Start Date/Time 5/1/15 8:30 Stop Date/Time 5/27/15 9:10 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 41 Avg Flow Rate (cfm)

I I ml
cfm ml/min

40 1132674 4.25E+10

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

37,480

40

Is                within 10% of             (SSP set at start of sampling period)? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A12 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714207 Operator (Filter Collection):

Date: 5/27/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.3421 SFR = 38.50

    Intercept (bhv) = 10.4426 SSP = 38.5

    Correlation Coefficient (rhv) = 0.9995

Start Date/Time 5/1/15 10:11 Stop Date/Time 5/27/15 10:36 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 41 Avg Flow Rate (cfm)

I I ml
cfm ml/min

40 1132674 4.24E+10

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

37,465

40

Is                within 10% of             (SSP set at start of sampling period)? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A13 Operator (Filter Loading): A. Luna

Sampler Model: PM2.5 Date: 5/1/15

MFC Serial No. 714208 Operator (Filter Collection):

Date: 5/27/15

Average Conditions During Sampling Period 

Avg Monthly Pressure (in. Hg) 29 Corrected Avg Monthly Pressure (mm Hg) 736.6

Avg Monthly Temp (deg. C) 21 Corrected Avg Monthly Temperature (deg. K) 294.16

    Slope (mhv) = 0.3896 SFR = 38.87

    Intercept (bhv) = 9.1088 SSP = 39.3

    Correlation Coefficient (rhv) = 0.9974

Start Date/Time 5/1/15 13:00 Stop Date/Time 5/27/15 11:17 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 39 Avg Flow Rate (cfm)

I I ml
cfm ml/min

39 1104357 4.12E+10

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

37,337

39

Is                within 10% of             (SSP set at start of sampling period)? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)

1 

2 

6 

5 

4 

3 

7 

8 

9 

10 

14 

11 

15 

12 

13 

15 

15 

16 

14 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

4 

3 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 

4 

5 5 5 5 5 5 5 5 



Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A1 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/27/15

MFC Serial No. 713282 Operator (Filter Collection):

Date: 6/24/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.77 Corrected Avg Monthly Pressure (mm Hg) 781.558

Avg Monthly Temp (deg. C) 23.81 Corrected Avg Monthly Temperature (deg. K) 296.97

    Slope (mhv) = 0.3273 SFR = 37.14

    Intercept (bhv) = 12.3732 SSP = 40.3

    Correlation Coefficient (rhv) = -0.9934

Start Date/Time 5/27/15 16:12 Stop Date/Time 6/24/15 12:15 Elapsed Time (min)

Flow Rate (cfm) 40 Flow Rate (cfm) 39 Avg Flow Rate (cfm)

I I
ml/min total ml

1,118,515 44,833,454,400

Y               N

Reviewed by: Cecilia Greene

I

B. Abernathy/M. Spurgeon

M. Spurgeon

Set Points During Sampling Period

40,083

40

Hi Vol Calibration Curve Relationships (station-specific)

End of Current Sampling (collection)Start of Current Sampling (loading)

cfm

40

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A2 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/28/15

MFC Serial No. 714197 Operator (Filter Collection):

Date: 6/24/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.77 Corrected Avg Monthly Pressure (mm Hg) 781.558

Avg Monthly Temp (deg. C) 23.83 Corrected Avg Monthly Temperature (deg. K) 296.99

    Slope (mhv) = 0.3532 SFR = 37.32

    Intercept (bhv) = 10.4747 SSP = 38.5

    Correlation Coefficient (rhv) = 0.9962

Start Date/Time 5/28/15 8:30 Stop Date/Time 6/24/15 9:40 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 39 Avg Flow Rate (cfm)

I I
ml/min total ml

1,104,357 43,014,705,800

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

M. Spurgeon

38,950

39

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A3 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/28/15

MFC Serial No. 714198 Operator (Filter Collection):

Date: 6/24/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.77 Corrected Avg Monthly Pressure (mm Hg) 781.558

Avg Monthly Temp (deg. C) 23.83 Corrected Avg Monthly Temperature (deg. K) 296.99

    Slope (mhv) = 0.3498 SFR = 37.32

    Intercept (bhv) = 10.7009 SSP = 38.7

    Correlation Coefficient (rhv) = 0.9977

Start Date/Time 5/28/15 9:06 Stop Date/Time 6/24/15 10:40 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 39 Avg Flow Rate (cfm)

I I
ml/min total ml

1,104,357 43,041,210,400

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

M. Spurgeon

38,974

39

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A4 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/28/15

MFC Serial No. 714199 Operator (Filter Collection):

Date: 6/24/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.77 Corrected Avg Monthly Pressure (mm Hg) 781.558

Avg Monthly Temp (deg. C) 23.83 Corrected Avg Monthly Temperature (deg. K) 296.99

    Slope (mhv) = 0.3539 SFR = 37.32

    Intercept (bhv) = 11.4688 SSP = 40.2

    Correlation Coefficient (rhv) = 0.9938

Start Date/Time 5/28/15 9:30 Stop Date/Time 6/24/15 11:40 Elapsed Time (min)

Flow Rate (cfm) 40 Flow Rate (cfm) 40 Avg Flow Rate (cfm)

I I
ml/min total ml

1,132,674 44,185,607,400

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

M. Spurgeon

39,010

40

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A5 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/27/15

MFC Serial No. 714200 Operator (Filter Collection):

Date: 6/23/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.77 Corrected Avg Monthly Pressure (mm Hg) 781.558

Avg Monthly Temp (deg. C) 23.77 Corrected Avg Monthly Temperature (deg. K) 296.93

    Slope (mhv) = 0.3661 SFR = 37.14

    Intercept (bhv) = 10.2935 SSP = 39.0

    Correlation Coefficient (rhv) = 0.9975

Start Date/Time 5/27/15 15:08 Stop Date/Time 6/23/15 10:30 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 39 Avg Flow Rate (cfm)

I I
ml/min total ml

1,104,357 42,630,389,600

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

M. Spurgeon

38,602

39

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A6 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/27/15

MFC Serial No. 714201 Operator (Filter Collection):

Date: 6/24/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.77 Corrected Avg Monthly Pressure (mm Hg) 781.558

Avg Monthly Temp (deg. C) 23.81 Corrected Avg Monthly Temperature (deg. K) 296.97

    Slope (mhv) = 0.3685 SFR = 37.14

    Intercept (bhv) = 10.2801 SSP = 39.1

    Correlation Coefficient (rhv) = 0.9981

Start Date/Time 5/27/15 16:50 Stop Date/Time 6/24/15 13:00 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 38 Avg Flow Rate (cfm)

I I
ml/min total ml

1,090,199 43,706,061,600

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

M. Spurgeon

40,090

39

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)

I
cfm
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A7 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/27/15

MFC Serial No. 714202 Operator (Filter Collection):

Date: 6/23/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.77 Corrected Avg Monthly Pressure (mm Hg) 781.558

Avg Monthly Temp (deg. C) 23.77 Corrected Avg Monthly Temperature (deg. K) 296.93

    Slope (mhv) = 0.3644 SFR = 37.14

    Intercept (bhv) = 10.1895 SSP = 37.5

    Correlation Coefficient (rhv) = -0.9905

Start Date/Time 5/27/15 12:00 Stop Date/Time 6/23/15 9:38 Elapsed Time (min)

Flow Rate (cfm) 38 Flow Rate (cfm) 37 Avg Flow Rate (cfm)

I I
ml/min total ml

1,054,803 40,860,940,600

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

M. Spurgeon

38,738

37

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)

I
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A8 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/27/15

MFC Serial No. 714203 Operator (Filter Collection):

Date: 6/23/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.77 Corrected Avg Monthly Pressure (mm Hg) 781.558

Avg Monthly Temp (deg. C) 23.77 Corrected Avg Monthly Temperature (deg. K) 296.93

    Slope (mhv) = 0.3918 SFR = 37.14

    Intercept (bhv) = 8.4611 SSP = 37.2

    Correlation Coefficient (rhv) = -0.9977

Start Date/Time 5/27/15 15:38 Stop Date/Time 6/23/15 11:25 Elapsed Time (min)

Flow Rate (cfm) 37 Flow Rate (cfm) 39 Avg Flow Rate (cfm)

I I
ml/min total ml

1,076,040 41,564,203,700

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

M. Spurgeon

38,627

38

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)

I
cfm
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A9 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/28/15

MFC Serial No. 714204 Operator (Filter Collection):

Date: 6/23/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.76 Corrected Avg Monthly Pressure (mm Hg) 781.304

Avg Monthly Temp (deg. C) 24.80 Corrected Avg Monthly Temperature (deg. K) 297.96

    Slope (mhv) = 0.4928 SFR = 36.46

    Intercept (bhv) = 4.2455 SSP = 36.6

    Correlation Coefficient (rhv) = 0.9958

Start Date/Time 6/2/15 10:34 Stop Date/Time 6/23/15 13:26 Elapsed Time (min)

Flow Rate (cfm) 37 Flow Rate (cfm) 37 Avg Flow Rate (cfm)

I I
ml/min total ml

1,047,723 31,863,361,700

Y               N

Reviewed by: Cecilia Greene

I
cfm

37

H2S reading at collection: 0.0 ppm

B. Abernathy/M. Spurgeon

M. Spurgeon

30,412

37

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)

1 

2 

6 

5 

4 

3 

7 

8 

9 

10 

14 

11 

12 

13 

15 

16 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

4 

3 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

7 7 7 7 7 7 7 7 



Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A10 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/28/15

MFC Serial No. 714205 Operator (Filter Collection):

Date: 6/23/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.77 Corrected Avg Monthly Pressure (mm Hg) 781.558

Avg Monthly Temp (deg. C) 23.79 Corrected Avg Monthly Temperature (deg. K) 296.95

    Slope (mhv) = 0.3752 SFR = 37.32

    Intercept (bhv) = 9.8568 SSP = 38.8

    Correlation Coefficient (rhv) = 0.9902

Start Date/Time 5/28/15 11:06 Stop Date/Time 6/23/15 14:10 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 37 Avg Flow Rate (cfm)

I I
ml/min total ml

1,076,040 40,484,935,400

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

M. Spurgeon

37,624

38

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)

I
cfm

38
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A11 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/27/15

MFC Serial No. 714206 Operator (Filter Collection):

Date: 6/23/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.77 Corrected Avg Monthly Pressure (mm Hg) 781.558

Avg Monthly Temp (deg. C) 23.77 Corrected Avg Monthly Temperature (deg. K) 296.93

    Slope (mhv) = 0.3385 SFR = 37.14

    Intercept (bhv) = 10.4031 SSP = 37.5

    Correlation Coefficient (rhv) = 0.9979

Start Date/Time 5/27/15 9:10 Stop Date/Time 6/23/15 8:59 Elapsed Time (min)

Flow Rate (cfm) 38 Flow Rate (cfm) 40 Avg Flow Rate (cfm)

I I
ml/min total ml

1,097,278 42,650,091,000

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

M. Spurgeon

38,869

39

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)

I
cfm

39
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A12 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/27/15

MFC Serial No. 714207 Operator (Filter Collection):

Date: 6/23/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.77 Corrected Avg Monthly Pressure (mm Hg) 781.558

Avg Monthly Temp (deg. C) 23.77 Corrected Avg Monthly Temperature (deg. K) 296.93

    Slope (mhv) = 0.3421 SFR = 37.14

    Intercept (bhv) = 10.4426 SSP = 37.8

    Correlation Coefficient (rhv) = 0.9995

Start Date/Time 5/27/15 10:36 Stop Date/Time 6/23/15 14:50 Elapsed Time (min)

Flow Rate (cfm) 38 Flow Rate (cfm) 40 Avg Flow Rate (cfm)

I I
ml/min total ml

1,104,357 43,217,907,500

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

M. Spurgeon

39,134

39

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A13 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 5/27/15

MFC Serial No. 714208 Operator (Filter Collection):

Date: 6/23/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.77 Corrected Avg Monthly Pressure (mm Hg) 781.558

Avg Monthly Temp (deg. C) 23.77 Corrected Avg Monthly Temperature (deg. K) 296.93

    Slope (mhv) = 0.3896 SFR = 37.14

    Intercept (bhv) = 9.1088 SSP = 38.5

    Correlation Coefficient (rhv) = 0.9974

Start Date/Time 5/27/15 11:17 Stop Date/Time 6/23/15 15:30 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 41 Avg Flow Rate (cfm)

I I
ml/min total ml

1,125,595 44,047,895,500

Y               N

Reviewed by: Cecilia Greene

B. Abernathy/M. Spurgeon

M. Spurgeon

39,133

40

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)

I
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A1 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/24/15

MFC Serial No. 713282 Operator (Filter Collection):

Date: 7/22/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 24.97 Corrected Avg Monthly Temperature (deg. K) 298.13

    Slope (mhv) = 0.3273 SFR = 38.45

    Intercept (bhv) = 12.3732 SSP = 40.0

    Correlation Coefficient (rhv) = -0.9934

Start Date/Time 6/24/15 12:15 Stop Date/Time 7/22/15 14:19 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 38 Avg Flow Rate (cfm)

I I
ml/min total ml

1,090,199 44,091,991,900

Y               N

Reviewed by: Cecila Greene

cfm

39

H2S reading at collection: 0.0 ppm

Is the collection flow rate within 10% of the loading flow rate? 

I

M. Spurgeon

B. Abernathy / A. Luna

Set Points During Sampling Period

40,444

39

Hi Vol Calibration Curve Relationships (station-specific)

End of Current Sampling (collection)Start of Current Sampling (loading)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A2 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/24/15

MFC Serial No. 714197 Operator (Filter Collection):

Date: 7/23/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 25.01 Corrected Avg Monthly Temperature (deg. K) 298.17

    Slope (mhv) = 0.3532 SFR = 38.45

    Intercept (bhv) = 10.4747 SSP = 38.6

    Correlation Coefficient (rhv) = 0.9962

Start Date/Time 6/24/15 9:40 Stop Date/Time 7/23/15 7:00 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) MFC off * Avg Flow Rate (cfm)

I I
ml/min total ml

1,104,357 43,069,900

Y               N N/A

Reviewed by: Cecila Greene

M. Spurgeon

B. Abernathy / A. Luna

41,600

39

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)

I
cfm

39

H2S reading at collection: 0.0 ppm

* Area around station flooded, GFCI tripped.  Circuit turned off, air filter retrieved but no new filter installed.  Station will be relocated.
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A3 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/24/15

MFC Serial No. 714198 Operator (Filter Collection):

Date: 7/23/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 25.01 Corrected Avg Monthly Temperature (deg. K) 298.17

    Slope (mhv) = 0.3498 SFR = 38.45

    Intercept (bhv) = 10.7009 SSP = 38.7

    Correlation Coefficient (rhv) = 0.9977

Start Date/Time 6/24/15 10:40 Stop Date/Time 7/23/15 7:27 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 40 Avg Flow Rate (cfm)

I I
ml/min total ml

1,118,515 46,493,331,300

Y               N

Reviewed by: Cecila Greene

I
cfm

40

H2S reading at collection: 0.0 ppm

M. Spurgeon

B. Abernathy / A. Luna

41,567

40

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A4 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/24/15

MFC Serial No. 714199 Operator (Filter Collection):

Date: 7/23/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 25.01 Corrected Avg Monthly Temperature (deg. K) 298.17

    Slope (mhv) = 0.3539 SFR = 38.45

    Intercept (bhv) = 11.4688 SSP = 40.2

    Correlation Coefficient (rhv) = 0.9938

Start Date/Time 6/24/15 11:40 Stop Date/Time 7/23/15 8:16 Elapsed Time (min)

Flow Rate (cfm) 40 Flow Rate (cfm) 40 Avg Flow Rate (cfm)

I I
ml/min total ml

1,132,674 47,069,395,100

Y               N

Reviewed by: Cecila Greene

I
cfm

40

H2S reading at collection: 0.0 ppm

M. Spurgeon

B. Abernathy / A. Luna

41,556

40

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)

1 

2 

6 

5 

4 

3 

7 

8 

9 

10 

14 

11 

12 

13 

15 

16 

6 

5 

4 

3 

6 

5 

4 

6 

5 

4 

6 

5 

4 

6 

5 

4 

6 

5 

4 

6 

5 

4 

6 

5 

4 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 

3 

4 4 4 4 4 4 4 4 4 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 

3 

4 4 4 4 4 4 4 4 4 4 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 4 

3 

4 4 4 4 4 4 4 4 4 4 4 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6 

5 

6 

5 

6 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 

6 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 



Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A5 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/23/15

MFC Serial No. 714200 Operator (Filter Collection):

Date: 7/22/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 25.01 Corrected Avg Monthly Temperature (deg. K) 298.17

    Slope (mhv) = 0.3661 SFR = 38.51

    Intercept (bhv) = 10.2935 SSP = 39.1

    Correlation Coefficient (rhv) = 0.9975

Start Date/Time 6/23/15 10:30 Stop Date/Time 7/22/15 10:58 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 34 Avg Flow Rate (cfm)

I I
ml/min total ml

1,033,565 43,190,610,100

Y               N

Reviewed by: Cecila Greene

I
cfm

37

H2S reading at collection: 0.0 ppm

M. Spurgeon

B. Abernathy / A. Luna

41,788

37

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A6 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/24/15

MFC Serial No. 714201 Operator (Filter Collection):

Date: 7/22/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 24.97 Corrected Avg Monthly Temperature (deg. K) 298.13

    Slope (mhv) = 0.3685 SFR = 38.45

    Intercept (bhv) = 10.2801 SSP = 39.2

    Correlation Coefficient (rhv) = 0.9981

Start Date/Time 6/24/15 13:00 Stop Date/Time 7/22/15 13:54 Elapsed Time (min)

Flow Rate (cfm) 38 Flow Rate (cfm) 40 Avg Flow Rate (cfm)

I I
ml/min total ml

1,104,357 44,587,310,200

Y               N

Reviewed by: Cecila Greene

I
cfm

39

H2S reading at collection: 0.0 ppm

M. Spurgeon

B. Abernathy / A. Luna

40,374

39

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A7 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/23/15

MFC Serial No. 714202 Operator (Filter Collection):

Date: 7/22/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 25.01 Corrected Avg Monthly Temperature (deg. K) 298.17

    Slope (mhv) = 0.3644 SFR = 38.51

    Intercept (bhv) = 10.1895 SSP = 38.8

    Correlation Coefficient (rhv) = -0.9905

Start Date/Time 6/23/15 9:38 Stop Date/Time 7/22/15 10:30 Elapsed Time (min)

Flow Rate (cfm) 37 Flow Rate (cfm) 36 Avg Flow Rate (cfm)

I I
ml/min total ml

1,033,565 43,215,415,600

Y               N

Reviewed by: Cecila Greene

I
cfm

37

H2S reading at collection: 0.0 ppm

M. Spurgeon

B. Abernathy / A. Luna

41,812

37

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A8 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/23/15

MFC Serial No. 714203 Operator (Filter Collection):

Date: 7/22/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 25.01 Corrected Avg Monthly Temperature (deg. K) 298.17

    Slope (mhv) = 0.3918 SFR = 38.51

    Intercept (bhv) = 8.4611 SSP = 37.7

    Correlation Coefficient (rhv) = -0.9977

Start Date/Time 6/23/15 11:25 Stop Date/Time 7/22/15 11:18 Elapsed Time (min)

Flow Rate (cfm) 39 Flow Rate (cfm) 35 Avg Flow Rate (cfm)

I I
ml/min total ml

1,047,723 43,745,592,000

Y               N

Reviewed by: Cecila Greene

I
cfm

37

H2S reading at collection: 0.0 ppm

M. Spurgeon

B. Abernathy / A. Luna

41,753

37

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A9 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/23/15

MFC Serial No. 714204 Operator (Filter Collection):

Date: 7/23/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 25.05 Corrected Avg Monthly Temperature (deg. K) 298.21

    Slope (mhv) = 0.4928 SFR = 38.51

    Intercept (bhv) = 4.2455 SSP = 37.2

    Correlation Coefficient (rhv) = 0.9958

Start Date/Time 6/23/15 13:26 Stop Date/Time 7/23/15 8:37 Elapsed Time (min)

Flow Rate (cfm) 37 Flow Rate (cfm) 36 Avg Flow Rate (cfm)

I I
ml/min total ml

1,033,565 44,351,303,500

Y               N

Reviewed by: Cecila Greene

I
cfm

37

H2S reading at collection: 0.0 ppm

M. Spurgeon

B. Abernathy / A. Luna

42,911

37

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A10 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/23/15

MFC Serial No. 714205 Operator (Filter Collection):

Date: 7/22/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 25.01 Corrected Avg Monthly Temperature (deg. K) 298.17

    Slope (mhv) = 0.3752 SFR = 38.51

    Intercept (bhv) = 9.8568 SSP = 38.9

    Correlation Coefficient (rhv) = 0.9902

Start Date/Time 6/23/15 14:10 Stop Date/Time 7/22/15 10:09 Elapsed Time (min)

Flow Rate (cfm) 37 Flow Rate (cfm) 35 Avg Flow Rate (cfm)

I I
ml/min total ml

1,019,406 42,324,737,500

Y               N

Reviewed by: Cecila Greene

I
cfm

36

H2S reading at collection: 0.0 ppm

M. Spurgeon

B. Abernathy / A. Luna

41,519

36

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A11 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/23/15

MFC Serial No. 714206 Operator (Filter Collection):

Date: 7/22/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 25.01 Corrected Avg Monthly Temperature (deg. K) 298.17

    Slope (mhv) = 0.3385 SFR = 38.51

    Intercept (bhv) = 10.4031 SSP = 37.5

    Correlation Coefficient (rhv) = 0.9979

Start Date/Time 6/23/15 8:59 Stop Date/Time 7/22/15 7:25 Elapsed Time (min)

Flow Rate (cfm) 40 Flow Rate (cfm) 35 Avg Flow Rate (cfm)

I I
ml/min total ml

1,061,882 44,244,364,900

Y               N

Reviewed by: Cecila Greene

I
cfm

38

H2S reading at collection: 0.0 ppm

M. Spurgeon

B. Abernathy / A. Luna

41,666

38

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A12 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/23/15

MFC Serial No. 714207 Operator (Filter Collection):

Date: 7/22/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 25.01 Corrected Avg Monthly Temperature (deg. K) 298.17

    Slope (mhv) = 0.3421 SFR = 38.51

    Intercept (bhv) = 10.4426 SSP = 37.8

    Correlation Coefficient (rhv) = 0.9995

Start Date/Time 6/23/15 14:50 Stop Date/Time 7/22/15 8:12 Elapsed Time (min)

Flow Rate (cfm) 40 Flow Rate (cfm) 40 Avg Flow Rate (cfm)

I I
ml/min total ml

1,132,674 46,849,656,400

Y               N

Reviewed by: Cecila Greene

I
cfm

40

H2S reading at collection: 0.0 ppm

M. Spurgeon

B. Abernathy / A. Luna

41,362

40

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Auxier & Associates, Inc.

   PM2.5 FIELD DATA FORM 9821 Cogdill Road, Suite 1
Knoxville, TN 37932

(865) 675-3669

Project Name: ENG-WES Filter No. TFAQ102

Station Location: A13 Operator (Filter Loading):

Sampler Model: PM2.5 Date: 6/23/15

MFC Serial No. 714208 Operator (Filter Collection):

Date: 7/22/15

Average Conditions During Sampling Period (from met tower data)

Avg Monthly Pressure (in. Hg) 30.75 Corrected Avg Monthly Pressure (mm Hg) 781.05

Avg Monthly Temp (deg. C) 25.01 Corrected Avg Monthly Temperature (deg. K) 298.17

    Slope (mhv) = 0.3896 SFR = 38.51

    Intercept (bhv) = 9.1088 SSP = 38.6

    Correlation Coefficient (rhv) = 0.9974

Start Date/Time 6/23/15 15:30 Stop Date/Time 7/22/15 8:32 Elapsed Time (min)

Flow Rate (cfm) 41 Flow Rate (cfm) 35 Avg Flow Rate (cfm)

I I
ml/min total ml

1,076,040 44,485,652,700

Y               N

Reviewed by: Cecila Greene

I
cfm

38

H2S reading at collection: 0.0 ppm

M. Spurgeon

B. Abernathy / A. Luna

41,342

38

Is the collection flow rate within 10% of the loading flow rate? 

Hi Vol Calibration Curve Relationships (station-specific) Set Points During Sampling Period

Start of Current Sampling (loading) End of Current Sampling (collection)
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Chain of Custody Record N~ 1604 
Project Name: Westlake Landfill Project Number: 

Send Report To: EMSI I Auxier & Assoc. sampler (Print Name): 811-t- A/30(f/IN1Nl 
Address: Envlto.nmental Management Supporl, lnc. I I 

Sampler (Print Name): /fJ/k£ Sf>t1!<.G€..ON :J 7220 W. Tdfecson A""-· Swte406 I l.Uewood1 CO 80235 Sh:pment Method: FedEx Auxier & Acwc!ate., lnc. ce 
9821 Cogclill RA>od. Suite I 

Alrbill Number: 7737 Ot/31 f.JtZltO 2 i Knoxville. T N l7Y3l ~ 
Phone: liMSI (303) 940-3426 / A & A (865) 675-3669 Laboratory Receiving: 601 Scuboro Road "' .;, Oal:Ri"- TN 37830 -9- .! Fax: r>MSI (:303) 910-3'1221" 8: A (llfiS) rn-3"'7 (S6S) 481--0683 t? ., 

Sample Sample ~:: Number of 0 ~ 
Field Sample ID 3 Date 4 lime Containers && 
ENGWBSAOOl lf 5'/;17/15 !In t:l_ air fitter l x x 
ENGWESA002 s 5/;.'t/1'5 (J93C? ~tr filler 1 . x x 
ENGWESA003 (, ~/,f3h6 o9o& air fil ter l x x 
ENGWESA004 1 ~!Ji/tS 6930 air filtrr l x x 
ENGWBSA005 8 5/;7ft5 1508 air tilter 1 x x 
BNGWESAOo6 q 5/J?!t'> /~6f:J air filter I x x 
ENGWBSA007 •0 5/;n/t5 /JOO m filler 1 x x 
ENGWESA008 rt 5fd')/t5 i538 air filter I x x 
ENGWESA009 ft. 5/d.'61/s /nl/:l air filler 1 x x 
ENGWESAOIO ~ 5, '#8/i~ 11n1,, air filler l x x 
ENGWESAOll 

"' 
5/~?/15 O'I 10 air lllter I x x 

ENGWESAOl2 ICi '-'J.7J'f5 10314 air litter I x x 
CNGWilSA013 1U ~/~1//5 1117 air filtrr 1 x x 
FleldBlank (\ ?IJ.8/1'5 V'iJ2:1J air filter 1 x x 

, I 
RelinQUI~ 

rJiil~'1 
Received by: (Signature) Date: 7 Time: 8 

5 JJliJ 6 F£Df!X 7737 rJl/31 9.2.9rJ 5/JS,'i') 1130 
R~~~h;rj; (S1gnatu1 

Hecetved oy: (signature) uatet Time: 

j/_ • .-.J. .. .#\ r __ . o ~ 5/'IA/tf"" tt';O 
Relinquished by: (Slgnat(l!'e) R8C81ved by: (Signature) Date: Time: 

Ebetll ne Servic.1 
601 Scaiboro Road 
Oak Ridge, TN 37830 ~EBER.LINE 
(865) 481-0683 Phone• (865) ~1 F11.t ~ Sl!:AVICl!:S 

-

'D M y 1 Page_!_oL1,_ 

15-05134 
Purchase 
Order•· 

J U>mments, Special 
lnstrucCions, etc. 

Lab~mplelO 
teo be completed by lab) 

-
cu 

,.t:: _, 

~ .~ 
~Clo, 

§~ 

]~ 
~ ~ 
ti """ ~ .~ 

cu :a .s "' 
~] 
c; ~ ...... 
QI .&:> 

] "O 
• • QI 

~<Q 

.......__ 

Sample Custodian Remarks (Completed By Laboratory): 

QA/QC Level Tum around Sample Rece!pt 

Level IV IXl Total # Containers Received? 
Level I 0 Roullne llij COC Seals Present? 
Love! 11 0 24Hour D COC Seals Intact? 
Leval Ill 0 1 Week 0 Received Containers Intact? 
Other 0 Other _ _ 

Temperature? 



---·-··.; . - ·- .. ·- ... --·----

Chain of Custody Record N~ 1604 
Project Name: Westlake Landfill Project Number: 

Send Report To: EMS! I Auxier & Assoc. Sampler (Print Name);r/>'J:/r.e ),Pu_Ml())t 
J Address: Environmcnlal Manogemcnt Support, Inc. Sampler (Print Name): / .. 

7220 W. leffcr&<>n Ave., Suite 406 ff 
Lakewood, CO 80235 

Shipment Method:" FedEx it 
Auxier & Associates, Inc. Q;" 

9821 Cogdlll Rood. Sulit I J!! 
Airbill Number: ~0) 0 7 6 ll ( 1tJ2..J 2 ft. Knoxville, TN 37932 iii 

<: "' Phone: EMSI (303) 9~0-3416 / A & A (865) 67S-3669 Laboratory Receiving: 601 Sc.rboro Road "t' -<:: .tJ 
0.k Rid~ TN 37830 -$. '!I 

Fax: EMS! (303) ~0·3422 / A & A (8651675-3"77 (865) 481--0633 "' -<:) {:J ., 

Sample Sample Sample Number of 0 (1 
Field Sample ID 3 Date 4 Tlmo Matrix Containers c5 c5 

LI ENGWESAOOl 6/.2'1/;< 121;- air filter l x x 
5 ENGWESA002 6hH//r ()9'L/0 air filter I x x 
I. ENGWESA003 J/,tl/,;s- /() t.;o air filter I x x 
1 ENGWESA004 l/;.c-/hs J/l/() a.II filter I x x 
8 ENGWESAOOS l/;J/1> /C30 air filter l x x 
't ENGWESA006 t.Jp//Jt,~ 13~0 air filter I x x 
lo ENGWESA007 IJJ.31!> o93tJ air filter I x x 

II ENGWESA008 tltJ/J( 11~r,- air filter I x x 

rl. ENGWESA009 ~11-:J11r /3;l.6 air filter I x x 
,.,_ ENGWESAOIO liaJIH~ l'-f/O alI fil.lc.r I x x 
l'1 ENGWESAOll 11/111~- ()VS'! air filter I x x 
rz; ENCWf.SAOL2 l/tJ/lf /t.-/)/) air 6lter I x x 
I<,, ENGWESAOl3 linJ//{ 1S"30 air filter 1 x x 
11 Field Blank lltJ/J{ O'fi .~O air filrer t x x 

, 

-· 

~~ 
Received by: (Signaturo) Date: 7 Time: 8 
6 fEO!i>< ff01f1 7/,1"/ /D2. f 'hv/J~ /1100 

Relinqlished tiv: (Signature) Received by: (Signature) Oate: lime: 

\:'°p,.\ t.~ ~~~~ CRl~h? yi.ou 
Relinquished by: (Signature) Received by: (Slgnaturo) Date: Tune: 

Eberllne Services 
601 $carboro Road 
Oall Ridge. 1N 37830 
(BSS) "81-0683 Phone • (865) 483-4621 Fax 

~EBER!;;.t~~ 

I PaglL.!._oL..!_ 

E 15 
15-061 1 ;1 

Purchase 
Order M· 

/ Comments, Special 
Instructions, etc. 

Lab Sample ID 
(to be completed bit lab) 

-
);l .' 

g .~ 
p,, 

§ .g 
']~ 
~ : 
<::""' ;:::; .t:: 

" .;.:: .<: ~ 
i<O:i"'O 

~ ~ 
--.;; 

~~ 
..!l :i:> 
~ "O . . " 

.D CJ;; ... 
.....__ 

Sample Custodian Remarks (Completed By Laboratory): 

QAIOC Level Turnaround Sample Receipt 

Levol IV IXI Total # Containers Received? 
Level I 0 Routine 181 COC Seals Present? 
Level II 0 24 Hour D COC Seats Intact? 
Level Ill 0 1 Weak 0 Received Containets Intact? 
Othe< 0 Other __ 

Ternperature7 



Chain of Custody Record N~ 1604 
Project Name; Westlake Landfill P<Qject Number: 

Send Report To: EMSI I Auxie.r & Assoc. Sampler (Print Name): Bit.~ Pt/¥RtlliT/./I/ l I Address: Environmental Management Suppon. Inc. Sampler (Print Name): flt.EX t.Vtlf:I 1 

~ 7220 W. Jeffnson Ave., Suite 406 
J..akewood, CO 80235 Shipment Method: FedEx 
Auxier & Auoclates. Inc. ~ 

·~ 9821 Cogdill Road, Suite J 
AifblU Num~: g~ 'l'i ~ (,J/f,7 2 ~ 

Knoxville. TN 37932 $ 
601 Scarboro Road "t' '17 Phone: EMSI (303) 9'40·3426 f A & A (865) 675-3669 Laboratory Receiving: 
Oak Rid2t TN 37830 ~ e 

Fax: l!MSI (303) 940·3422 f A & A (865) 675-3677 (865) 481·0683 
~ -Q 
~ ~ 

Sample sample ::sample Number of 0 ~ 
Field Sample ID 3 Date 4 lime Matrix Containers Gg 
ENGWESAOOl l\ 7/:t,//5 1t/~ air filter 1 x x 
ENGWESA002 5" ?/J1 I/to 1400 air fllter l . x x 
ENGWESA003 (,, -7h.ir1s 07~q air fllter 1 x x 
ENGWESA004 1 ?!tJ.?J!t~ 0 81q ;>ir fllter 1 x x 
ENGWESA005 i :,hi/rs f/00 air filter 1 x x 

-...b _ ENGWESA006 <\ ..;;~~!t'S 1355 air filter 1 x x 
ENGWESA007 Lo 7/~' 15 i03J air filter 1 x x 
ENGWESA008 11 7/~A5 1/:10 air filter I x x 
ENGWESA009 I z.... 7/J~ns 08~'t air filter I x x 
ENGWESAOlO \'}, 7h~ /1s 1010 air filter 1 x x 
ENGWESAOll ltt ·1h~ IS 073~ air filter 1 x x 
ENGWESA012 15' ;;J;).A~ ogOl.o air filter l x x 
ENGWESA013 \ (,,, 7h},,ft5 0835 air filler l x x 
Field Blank n ;h, vf 5 1355 air filter 1 x x 

I 

. 

I I 
I 

I/ 

:70;{~~ 
Recervea by: (Signature) Date: 7 lime: 8 

~6 .)JI.: ... + ...... _ f ..... 0 .... ~ nh.t f\S 1\\S 
Relinquish'{;f y: <~nature) j Received by: (Signature) Date: Time: 

Relinquished by: (Signaturf Received by: (Signature) Date: Tune: 

Ebertlne Services 
601 Scazbol'O Road 
Oak Ridge. TN 37830 ,EBERLINE 
(885) 481--0683 Phone• (8851483-4621 Fax ~ St:RVI CES 

Pag~o~ 

'O J L 1 

Purchase 15-0 7168 
Order•· 

Comments, ::>pedal 
Instructions, etc. 

Lab :sample llJ 
(lo be completed by lab) 

-
~ 
0 5 
c: ·-0. 
~ .g 
]~ 
~ ~ 
ii -
~~ 

.Si 
~ ~ 
a~ 
~ .... 
~JS 
:!! "Cl 
.. u 

.0 <Q .., 

-

Sample Custodian Remarks (Completed By Laboratory): 

OAIOCtevel Turnaround Sample Receipt 

Level IV IXI Total # Containers Received? 

level I 0 Routine llll COC Seals Present? 
Level II 0 24 Hour D COC Seals lntact7 
Level Ill 0 1 Week 0 Received Containers Intact? 
Other D Other __ 

Temperature? 



Sample Transportation Notice ;J'!JAir 
~Toxics LTD. 

Relinquishing signature on this document indicates that sample is being shipped in compliance with 
all applicable local, State. Federal, national, and international laws, regulations and ordinances of 
any kind. Air Toxics Limited assumes no liability with respect to the collection, handling or shipping 
of these samples. Relinquishing signature also ind icates agreement to hold hannless, defend, 
and indemnify Air Toxics Limited against any claim, demand, or action, of any kind, related to the 
collection, handling, or shipping of samples. D.O.T. Hotfine (800) 467-4922 

180 BLUE RAVINE ROAD, SUITE B 
FOLSOM, CA 9563<>-4719 

(916) 985-1000 FAX (916) 985-1020 

CHAIN-OF-CUSTODY RECORD Page _l_ of_l _ 

Project Manager Auxier & Associates, Inc. I Environ. M~e91e!1tfiupporJ. Inc. Project Info: Turn Around lab Use Only 

Collected by: (Print and Sign) l tdl t.J.l/Jf() /1/jc:J(,/Hrfly j/jj,Aj /JL/'. JJ/ nme: Pressurized by: _ _ 

I cgreen~fauxier.co~Je P.O. # ~Normal Date: A&A/EMSI Company Email paulros sco@emside er.com 
,\ & /I - ~21 C.ogdill Rd. Suite I Knoxvill• TN~3793l Project # 0Rush Pressurization Gas: Address EMS! - n20 w. !•ffuson A\"e, Sk 406 -Git¥-= Lakewood State-co - . som 

Phone " & A - (86Sl 675-3669 E.."1.SI - (303) 940-3426 Fax A & A - (865) 675 -3677 EMS! - (303) 940-3422 Project Name Westlake Landfill 
specify N2 He 

Radiello 130 # Date 3 Time 4 Canister PressureN acuum 

Lab l.D. Field Sample l.D. (Location) .... . of Collection of Collection Analyses Requested Initial Final Receipt Final 2 '-'GI ft 
{psi) 

ENGWESAOOl 51Jt./f<.. 5;j3;j5 i/0.5 Stt Appendix F sh•d na na 

ENGWESAOOS 5,4 " .~ 5;,31tri jf 35 . na na 

ENGWESA007 51'51JR. s/J3/,5 If d. 5 . na na 
I 

ENGWESAOOS 51t.>/'f i{ 5/13/J5 i :l05 . na na 

ENGWESAOll 5ilN.Ri 
I 

5/,3/;5 114-? . na na 

Duplicate 5iJ.N i'Z 5/t3/1'5 II i-f5 . na na 

I ' 

~el i~#!/tJYJtf) Datemme Received by: (signature) Datem me Notes: 

5/13ft5 1'14(} 6 FEDE}( 7 735 C[Ot5 4~5g 5i 13/t5 t5tJO 7 /- ?//!? ,;.3;; 

Relinquish1 by: (sign1 e) Daterfime Received by: (signature) Datem me 5 - 6/i/15 u 3 :; 
7- 5/•/15 1115 
&' - &:>j1/t5 1.:JJO 

Relinquished by: (signature) Datemme Received by: (signature) Date/lime 
II - 5/ •/t'i 01~0 

[)UP - 5/;/15 0 7'50 

Lab Shipper Name Air Bill # Temp (0C) Condition Custody Seals Intact? Work Order# 

Use I I I I ves No None I 
Only 

Foml 1293 rev.II 



Sample Transportation Notice 1A1Air 
!laToxics LTo. 

Relinquishing signature on this doctlment indicates that sample is being shipped in compliance with 
all applicable local, State, Federal, national, and international laws, regulations and ordinances of 
any kind. Air Toxics Limited assumes no liability with respect to the collection, handling or shipping 
of these samples. Relinquishing signature also indicates agreement to hold harmless, defend, 
and indemnify Air Toxics Limited against any claim, demand, or act.ion, of any kind, related to the 
collection, handling, or shipping of samples. D.O.T. Hotline (800) 407-4922 

180 BLUE RAVINE ROAD, SUITE B 
FOLSOM, CA 956304719 

(916) 985-1000 FAX (916) 985-1020 

CHAIN-OF-CUSTODY RECORD Page_I_ of_l _ 

Project Manager Auxier & Associates, Inc. / Environ. Man~..L.~~1 ~~port/Inc. Project Info: Turn Around Lab Use Only 

B1J..J- !iP£ .f<..fl/IH7/v Jf/1/f .1 fl~ Time: Pressurized by: __ 
Collected by: (Print and Sign) I 

/ cgreene~~ier.com ./£ P.O. # ~ Normal Date: A &A / EMSI Company Email paulrosas @emsiden r.com 
/\ & 11 • 9821 c .... .,,dm Rd, Suite 1 Knoxville TN -----' 37932 Project # 0Rush Pressurization Gas: Address EMSI . n2.0 w. !effcnon A'!. see 406 Gft¥-= Lakewood State-co~ som 

Phone 11 & 11 . (865) 675-3669 EMSJ . (303J 940-3426 Fax 11 & 11 . cs6s) 675-3677 EMSJ - (303) 940-3422 Project Name Westlake Landfill 
specify N2 He 

Radiellol 30 tt Date 3 Time 4 Canister PressureN acuum 

Labl.D. Field Sample l.D. (Location) "' . 2 -....an., of Collection of Collection Analyses Requested Initial Final Receipt Final 
(psi') 

ENGWESAOOl 877,J~ r;;/J.7/6 /t133 Stt Appendix F sheet na na 

ENGWESAOOS 531 AK 5/,J.1/6 /5;f . na na 

ENGWESA007 S30NR 5/J.1/6 I Pl. 3:i. . na na 

ENGWESA008 £?'3cJ. r-lo 5/;;/15 /to(JiJ . na na 

ENGWESAOll 881 ~o §/;.1/t5 1030 . na na 

Duplicate 880~0 5/J.?/l'S /L10C - na na . 

I I 

Rel~~ f~ln~J) Datem me Received by: (signature) Datem me Notes: 

5 ) i. 'S/Jg/15 I 3c:20 6 ,C£.U£)( 7737 :J3/{ 3'158 s/~e/!5 1~.30 7 /- ?)?>jii; 111J? 

Relinquis~ t)y: {sign/re) Datem me Received by: {signature) Datem me 
5- 5/1?1/1f) 1135 
7- 5ft3t5 11J5 
p - 5/V:~ J.05 

Relinquished by: (sig1ature) Datem me Received by: (signature) Dateffime 11 - 5ji3/n 11lf6 
0£f' - ¥ 3-f !1 1J05 

Lab Shipper Name Air Bill# Temp (CC) Condition Custody Seals Intact? Work Order# 

Use I I I I ves No None I 
Only 

Form 1293 rev.11 



Sample Transportation Notice :Al Air 
!!8Toxics Lro. 

Relinquishing signature on this document indicates that sample is being shipped in compliance with 
all applicable local, State, Federal, national, and international laws, regulations and ordinances of 
any kind. Air Toxics Limited assumes no liability with respect to the collection, handling or shipping 
of these samples. Relinquishing signature also indicates agreement to hold harmless, defend, 
and indemnify Air Toxics Limited against any claim, demand, or action, of any kind, related lo the 
collection, handling, or shipping of samples. D.O.T. Hotline (800) 467-4922 

180 BLUE RAVINE ROAD, SUITE B 
FOLSOM, CA 95630-4719 

(916) 985-1000 FAX (916) 985-1020 

CHAIN-OF-CUSTODY RECORD Page_1 _ot_1 _ 

Project Manager Auxier & Associates, Inc. / Environ. Managemept SuppJ)*. Inc. Project Into: Turn Around Lab Use Only 

Collectedby:(PrintandSign) 1 PtfJzt.d1'1tJ~.e.>tZ./ ~~~ -- Time: Pressurized by: __ 

cgreene@auxier.com P.O.# 129 Normal Date: A& A/EMSI Company Email 2aulrosasco@emsidenver.com 
f\ & /\ - 9R21 \.n~dill Rd. !\uit< l Knoxville TN-- 37932 Project# 0Rush Pressurization Gas: Address EMS! - 7220 W. f~ffcrson A':!3Ste106 ~ l.ahwood State-co ~ som 

' Westlake Landfill Phone A & A - (865) 67£-3669 EMSI - j303l 940-3416 Fax A & A. (865) 675-lon EMS!· (303) 940·3422 Project Name specify N2 He 

Radiello 130 # Date 3 Time 4 Canister PressureNacuum 
Lab l.D. Field Sample l.D. (Location) . of Collection of Collection Analyses Requested Initial Final Receipt Final 2 "'°' ff (poi) 

I ENGWESAOOI 51'1 ~R. l-101> !/() I Stt Appct1dix F sheet na na 

' ENGWESA005 518~R 6-;p ,~.._ /0/3 . na na 

' ENGWESA007 5J.O l'l 1'-< (-!{)-/) 1003 . na na 

' ENGWESA008 5J.1~R b-10-rs- 1040 . na na 

~ ENGWESAOll 511!'11Z 16-lt>,./) JI Z 3 . na na 

• Duplicate 5JJ.~R 6-10-/S- //!) g . na na 

Relinquish77ure) Datemrne Received by: {signature) Datemme Notes: 
5 ~~/--- --- 6~10-1> / 113_3 6 ~070 7ir-5 tfiO(:;{ 7 /- *05- 1&53 

5 - '/lf7/t5 - /7!t.f 
Relinquished by: (signature) Datemrne Received by: (signature) Datemme 1 - V,;.if·'5 - 113.;. 

f- ~/.np5 - tl 1CO 

Relinquished by: {signature) Date/Time Received by: (signature) Datemme II - '5/J.ljl,5-tb30 
Our- ¥.;tf?-1t.3J 

Lab Shipper Name Air Bill# Temp (°C) Condition Custody Seals Intact? Work Order# 

Use I I I I Yes No None I 
Only 

Form 1293 rev.1 1 



Sample Transportation Notice In Air 
~Toxics Lro. 

Relinquishing signature on this document indicates that sample is being shipped in compliance with 
all applicable local, State, Federal, national, and international laws, regulalions and ordinances of 
any kind. Air Toxics Limited assumes no liability with respect to the collection, handling or shipping 
of these samples. Relinquishing signature also indicates agreement to hold harmless, defend, 
and indemnify Air Toxics Limited against any claim, demand, or action, of any kind, related to the 
collection, handling, or shipping of samples. D.0.T. Hotline (800) 467-4922 

180 BLUE RAVINE ROAD, SUITE B 
FOLSOM, CA 95630-4719 

(916) 985-1000 FAX (916) 985-1020 

CHAIN-OF-CUSTODY RECORD Page _ l _ of _ l _ 

Project Manager Auxier & Associates, Inc. I Environ. Management Support, Inc. Project Info: Turn Around Lab Use Only 

Time: Pressurized by: __ 
Collected by: (Print and Sign) I 

P.O.# D.9 Normal cgrccne@auxier.com Date: A&A/EMSI Company Email Eaulrosasco@emsidcnvcr.com 
A & A • 9R2 I Cugdill lld, Suite I Knoxville TN - ·- 37932 Project# 0 Rush Pressurization Gas: Address EMSI . 7220 W. !effcrson Ave, Ste 106 ·Gity- Lakewood ·State-co --lip-- so23s 

W estlake Landfill -
Phone A & A. (86~ ) 675-3669 F.Ms1 - (303) 910-3126 Fax A & A. Cs6s) 675-3677 F.MSI - (303) 9•10-3122 Project Name specify N2 He 

Radiellol 30 # Date 3 Time 4 Canister Pressure/Vacuum 

Labl.D. Fleld Sample l.D. (Location) ,..._ .. of Collection of Collection Analyses Requested Initial Final Receipt Final 2 • v al ,, 
(1151) 

ENGWESAOOI 5 :J.R tl R IP-2'1-1 s - /J.#"O Se< Appendix F she<t na na 

ENGWESAOOS 'SJ(,. rl R. ~-zJ-;s.__ io c;--o II na na 

ENGWESA007 5;;q ti f< h-z3Jl7 JOo ~""" " na na 

ENGWESA008 5J3 N.A. t-zr-1r J llf.s II na na 

ENGWESAOll 5~ 1 t.JR t - iJ ·1~- ) ltJ 0 II na na 

Duplicate 5J J./ rJ R 6' t'J-·tS~ 10 s--:-o II na na 
·-

Relinquish~ Datemme -.Jj Received by: (signature) Datemme Notes: 

5 ~.% --- t -25y ~- '/() () 0 6 ~lJ /t:J 769'1 <('() 7,b 7 i - &/to/;~ - 1105 

Relinquishfd by: (signature) Datemme 1 Received by: (signature) Dateffime 5 ,.... i../10/t~ - tOJ.O 
7 - &/tv/t.'5 ·- rOO? 
8 - ~!?~~ - 1045 

Relinquished by : (signature) Datemme Received by: (signature) Datemme i i - t/;ft !j1'5 - ,,;_5· 
DvP - (pjro/15 - tO,UJ 

Lab Shipper Name Air Bill# Temp (0C) Condition Custody Seals Intact? Work Order# 

Use I I I I Yes No None I 
Only 

Form 1293 rov.11 



Sample Transportation Notice ~Air 
!IMToxics LTD. 

Relinquishing signature on this document indicates that sample is being shipped in compliance with 
all applicable local, State, Federal, national, and international laws, regulations and ordinances ot 
any kind. Air Toxics Limited assumes no liability with respect to the collection, handling or shipping 
of these samples. Relinquishing signature also indicates agreement to hold harmless, detend, 
and indemnity Air Toxics Limited against any claim, demand, or action, of any kind, related to the 
collection, 11andling, or shipping of samples. 0.0.T. Hotline (BOO) 467·4922 

180 BLUE RAVINE ROAD, S UITE B 
FOLSOM, CA 95630-4719 

(916) 985-1000 FAX (916) 985-1020 

CHAIN-OF-CUSTODY RECORD Page _ l _ of_l _ 

Project Manager Auxier & Associates, Inc. I Environ. ManagwiJnL Sugport, lpc. Project Info: Turn Around Lab Use Only 

Af1.U 11 (j/1A~~ Time: Pressurized by: __ 
Collected by: (Prinl and Sign) 1 .tit J..J..I Af'fl .:r. A R£R.r-lflTHV 

@J i</r . • .Jli P.O.# ~Normal Date: cgrccnc awo .com 
Company A & Al EMS! Email oaulrosasco@cmsidcnvcr · 1m 

/I & /I ~R2 I < :n~di ll Rd, Sui le I Knoxville TN -- YbiJ2 Project# U Rush Pressurization Gas: Address EMSI • 7220 W Jefferson Ave, Slc •10<1 City L.1kcwood -- State _f;Q_ Zip sum 

Phone 11 & A. (Bl>S! o7S· lbM F.M'>I • (30~) 9•1U WI.II Fax 11 & 11 . !R65l 67~-l6n EMS! • (303) 9•IO 3122 Project Name Westlake Landfill 
specify N2 He 

Radicllo130 # Date 3 Time 1 Canister Pressure/Vacuum 

Lab 1.0. Field Sample l.D. (Location) 
.,.._ .. of Collection of Collection Analyses Requested Initial Final Receipt Final 2 vcn• ~ 

(psi) 

ENGWESAOOL '-1-f?J.f'JR 1/e/ts { 5 ?>3 Sec llJ>pcndix 11 sh.:ct na na 

ENGWESAOOS 48~t{R.., 7/e/16 1?1'!7 " na na 

ENGWESA007 l./.87rJK. 7fift5 ;i-/67 .. na na 

ENGWESA008 ~~9/'JR . ;;9(;13 1?J3 .. na na 

ENGWESAOU '18(,f'I/?. 
I I 

7/8/tS I tf ti'/- •I na na 

Duplicate Jf85"'R 
I 

118 15 I tftftf " na na 
I 

I I 
Relin~d ~:iftat:1 Datemme Received by: {signature) Datemme Notes: 

5 ,f!j -? - L .• ,..;\ 1/1 ft5 1.130 6 r£~-X 7740 o? eo 35'f 7 7 I - t/J'0") - )/50 

Relinquishefty: {signa1e) 
_I I 

Received by: (signature) Datemme 
5 -· t,./j 3;1':> - /() 5 0 Datemme 
1- C(J.3/t_'3 - I 005 
8- r./.:)i/t') - tl'f 'B 

Relinquished by: (signafure) Datemme Received by: (signature) Datemme ti - C/tf'l5 -1J..bO 
Dt.1P -<P(Ji(15 -1J.txJ 

Lab Shipper Name Air Bill# Temp (°C) Condition Custody Seals Intact? Work Order# 

Use I I I I ves No None I 
Only 

Form 1293 rev. II 



Sample Transportation Notice 
Relinquishing signature on this document indicates that sample is being shipped in compliance with 
all applicable local, State, Federal, national, and international laws, regulations and ordinances of 
any kind. Air Toxics Limited assumes no liabi lity with respect to the collection, handling or shipping 
of these samples. Relinquishing signature also indicates agreement to hold harmless, defend, 
and indemnify Air Toxics Limited against any claim, demand, or action, of any kind, related to the 
collection, handli g, or shi ping of samples. D.O.T. Hotline (800) 467-4922 

180 BLUE RAVINE ROAD, SUITE B 
FOLSOM, CA 95630-4719 

(916) 985-1000 FAX (916) 985-1020 

CHAIN-OF-CUSTODY RECORD Page _ l _ of _ l _ 

Project Manager Auxier & Associates, Inc. I Environ. Maiµi,gkent sftppori, Inc. Project Info: Turn Around Lab Use Only 

A{l,f i,4 /J /;'1 r1 I Time: Pressurized by: __ 
Collected by : (Print and Sign) l ~;J..j_ flf?y£.R.1' f.l-rllv 

r. cgrc·en~rc:ie°f':com .Iii P.O. # ~Normal Date: A & Al EMSI Company Email vaulros· co@emside1 •r.com 
.~ & A - 9R2 I Cogdill Rd, Suite I Knoxville I TN~ 37932 Project # 0 Rush Pressurization Gas: Address EMS! - 7220 W. [efferson Ave, Ste 406 Gitt--= Lakewood State-co - 80235 

Westlake Landfill Phone A & A . (865) 675-3669 EMSI - (303) 940-3426 Fax A & A - (s6s) 675-3677 EMS! - (303) 91J0-3•122 Project Name specify N2 He 

Radiello 130 # Date 3 Time 4 Canister Pressure/Vacuum 

Lab l.D. Field Sample l.D. (Location) 2-sm- ft.'- of Collection of Collection Analyses Requested Initial Final Receipt Final 
(psi) 

ENGWESAOOl ¥8!!'1R 7hd.!t'5 11-Jtf See Appendix F sheet na na 

ENGWESAOOS tt-18 /'JR .;/J()/t5 !104 " na na 

ENGWESA007 ti 80r< R. ;;J.;/,5· 1040 " na na 

ENGWESA008 t.Jg;;. NR 
I I 

7/J.Jlt5 /I()..°' " na na 

ENGWESAOll J.j Btf N R. 7/~,J./15 07tff? " na na 

Duplicate if79 tJ!Z 7 /2J/;c; 
I 

1040 " na na 

I J ' 

~el7l!JYJln::t Date!fime Received by: (signature) Date!fime Notes: 
6 7 I - ·1(8(i'5

1 
1'53~ 

Relinquis, by: (signa1e) Date!fime Received by: (signature) Date!fime 
5 ~· 7/8(1~ I { >jf.3 

7 - 7/'B/r5, 1t1r;;·7 
g - 7/S('~ . 16,n 

Relinquished by: (sign#ture) Date!fime Received by: (signature) Datemme 1( - 7/B/tr:>, JI-I'll/-
ovP- ·1/8/1'5, 1141/ 

Lab Shipper Name Air Bill# Temp (°C) Condition Custody Seals Intact? Work Order# 

Use I I I jves No None I 
Only 

Form 1293 rev.11 



Pro1ect Name· Westlake LandflD 

CllAI~ o t· CLSTOD\' FOR\1 

PrOJect Manager: 

Aa...ict J!t. Assoc-.:11CJ. Jue. 
9it2 l cc-..~m Rl\ld 
Slide I 
Kao,,il\~. T'' ':7!}12 

(4!3) 67~-3oo'J 

location: .ell<.i~~n~.M=::iis~soo~n~·--------~ Telephone No.: ~~7~366..,,9~-------

86s.675-36n Sample CustodtanEJ 5''-.£- ' · ~. ~Vtl Fax No.: 

2 DATlOF 
I D.\TEOF 

SA.~JPLE IDEXTIFICATIO~ COLLCCTION SA\IPl.E DF..SCRJPTIO~ SA '1PLt: lDEt\llfICA TIO='i C:Ol.LECTJO'li S-\..,tPLt.: DLSCRlPTJO~ 

AMBIENT DETECTOR t 1h·1J1$ TLD AMBIENT DETECTOR 13 ·7/J.?Jli'5 TLO 

.//J~/5 
. 

AMBIENT DETECTOR 2 TLD Ouolicate #11 ·1/;.'Ji~ no 
I 

AMBIENT DETECTOR 3 ..,/;;/;5' TLO . 
AMBIENT DETECTOR 4 ·7/i._3fi5 n.o . 
AMBIENT DETECTOR 5 ·1/.(3l5 TLD 

• 
AMBIENT DETECTOR 6 7/)2.,/t5 TLO 

I . 
AMBIENT DETECTOR 7 '11.1 ~ /!") TLD 

AMBIENT DETECTOR 8 -;/;.3f,~ TlO 

AMBIENT DETECTOR 9 ;fi3/15' TLO 

AMBIENT DETECTOR '10 7h'3/t~ TLO . 
AMBIENT DETECTOR 11 7/~;1t1· TLO . 
AMBIENT DETECTOR t'i t/;.3/16 TLO 

,----., r I/ I It I r--

Rclmqui~ llJ 3 J fit/tll. 1 /// .I' J j 4 R«ei\cd In Good Cooditlon a, : lini.:: ID.:te 
'\1elhod Of Sl.npmdll. f:wh/ ~ 40f4 t.Alft. I s 
Rclinqui~hcd B! I Rccci\ci.: 1., GoNJ Col'd100n Hy: Time: ID::k 
\kl.hod Ol'Sbipmcat: f 



Location: 
Devtce ID: 
Employee: 

~~~•!• 
13342 L~KEFROHl UR 

Earth C1ty, HO b3C45 

ALNA 

Transaction: 

A-~IA PCS2 
76145 
860135873322 

STANDARD OVERNI!Jil 
804549896489 1.45 1b (S) 33.70 -- -

Scheruled Dali•1ery Cate 07/28/2015 

A!}~:$(' 

Shi pcent SL1btota' : 33. 70 

Tota 1 [Ue : 33. 70 

FedEx Accmnt: 33. 70 
~:f'f.f'• 707 ... 

H = l.111.ti-: e;1tarsll r! .!lh 
S = l!e19ht read ff'Q scale 
I : Taulble Hen 

Subia": t!l il1rlHlonal c!laryes. Se~ FedEx Ser~lce G. k: 
at te=ex.c()~ f~r details. Al· ~er er.and si: sa•oH final. 

V1 
Sit US at ' fedex .COii 

Or r:a I' 1 e.· .l. G0Fe1ff x 
1 .8(JJ.~63.3339 

July 27 , 20'5 7:45:18 .4M 

, 



lllSPECT 
LONG ..,.ERM :Aip"la Trac-<) Rado'l'Te:s: Kit INSTRUCTIONS 

9' '1~Y" • • 2 M"": cxpos1.. :- Pe~1od 

Device 1#: ------ -----

Device 2#. -----------

' - ' De~ce 3#:~----------
lnstruct·ons are provided to you with specific steps that must be fo l~owed tnspectUSA National Safety Products. Accustar Labs, or any 
of its affiliates cannot provioe a1y warranty remedy t:J you for any cla'ms. \vh'Ch arise due to tre failure io follow 1ns:n:ctions. 

l 

2 \IVl"en ycu a·e ready to start tne tes: cu: o- tea• cpe'1 the sealed bag that corta·ns the blacl( oevicc discara ::ie soro1t (litrlc clotr 
Jookmq b:ig). As soon as yo..i open Ibo bag the dev·ce s ·ON" and tne test nas begun. Do remove the VOID sticker o• open 
me blacK plasi:c housing or results will be invaHd. 

3. Write eac1 device number (or pace bar code) along with yollr name test address. and email address or the INFORMATION FORM 
be1ow Write in the test BEGINNING date! Also ind!Cate tne locatic-:. floor •evel & :re name of room (!E oase-nem. lv'rg rcor"" 
!)edroorr e:c) w~ere t:ie device ·s be'ng expcc.eo 

4. PLACE THE RADON DEVICE. Devoce shollld oe p.aced in the !owest leve; of the house ~'ia! ts regu arty useo for 8· 1 O hcurs per 
wee~. If you are making a follow-up measurfjmen:, the US E=PA recommends plac ng a device on eacl1 level that is used for living 
space. Do test in garage. porch. kitchen, c•oset. bathroom. fornace room ·aundry room. root cellar c·a\•.A space or sump. DO 
place .:ievices wnere tney will be exposeo to" 9"" •uim•c':y &/or noticeac!e drafts from open coors windows. firep!ace reatta:r 
conditior;ng ven:s e•c · • nr 'l:ace eacr· cl'.l\o - t leas· 3 ~eet !·oil' exter or doo s or w.rdOWb & at teast 2 ·eet off tne !Joor The 
oev ce moy be oiacec face-uf. .) face-.:io .. ·- .' P£"iomrng a dup.icate test. place 2 dev:ces s1oe cy side. 1..· apart leave eac'l dev1c~ 1:'! 

place & u'lo:sturoed 'o~ at least 91 0;::·1<- ano ..;µ 10 1 year 

5. END THE RADON TEST. Place device back in ~he bag (or use a zip lock bag) . write the test E:NDING date on the INFORMAflON 
FORM be ow (necessary for analysis). Make s ure the INFORMATION FORM is complete and LEGIBLE. 

6 Recore tne dev ce n..imb.:!r(s) fo• ycc..r reference and abllity to retrieve results or:ine. 0 1"1 ·rie res1..l:s are typically ava !ao·e v.r.:~w1 14 :o 
2' cays o' the lab reci'.vmg the device(s). Get Results at: www.lnspectUSA.com!results 

7. Place the devacc(s) & informo!1on form in the mailing package. Write your return addres-s & Hal the malling package closed. 
Return IMMEDIATELY to: RADON LAB, 11 AWL STREET, MEDWAY, MA 02053 

US Priority Mai. with DELIVERY CONFIRMAT ON is recommended 

If ae1ive~ of yoi..r i<1t is :est o~ delayed. we wii1 not be resporsible for 1:-:valid results or for a free replacel""ent kit 

r~ .... ·c: ':t" t:• -""~ er.. v .. v-.... ,; L.\ \ , • .. I U.,; . :- I ! t 

You may acc"'c;s vr rt~~· results on our website www.lnspectUSA.com/results 

....--INSP_EC_T __ ......... 1 ____ -____ IN_FORMATION FORM _______ __._! __ _ 
•-~~~~~-S~endReport~T_o_: ~~~~-~---~-------T_e_st_a_d_d_r_es_s_:~-~~~~~~~ 
! Name Ci:d:::. (iri:i:ni: - Au ·i.:r & A~sociatc~. :nc. \a~e· 

Aua·ess 9821 Cogdill Road. S:.:..tc • Aco~ess. 13570 St. Ch01rl~s Roci.:. Roa(! 

c.ty. State z tr Kn11xv1lli:, T\ 37932 C.ty Sta:e Z•P 

Tee~ Cer. 'ca! or (1~ 'eClJ e:l) I 
------1 

Cneck t:ere If this test is a Post Mit1gat1on test 
pr;,_"' __ o_r_· i: -· -- ------1 

A;._--~--~-A-.---~--~,.,..,..,_----------< yj , ...... vice 

'2834140· •1a34145· 

eMa. aoo·ess 

C:-teck here 11 oevices were p,aced 4 apart 

Note:; 
1 

I 

joev.ce ir 2 

F OCf eve · 

Na -ie of reel"" 3 If' 3 Nameo1 room 

/11•/I,'. /(\I ,~H11·h;~r1\.tlt .'tL,.r1111 



IMCT 
LONG TERM 'Alpha T·aci<) Raoo:' Test o<.t .. .JSTRUCTIONS 

9' Days - • 2 Mo!'lth Exnosu~e Per:cd 

.\ 

De\lice 1#: -------- --

Device 2#: ----------

Device 3#: -----------

1nstr1.1ct10t"s are provided to you W1'h specific steos that r1_.s: be :o!:oweo l"lspectUSA National Safety Prodt.cts Acc:..star Labs. or any 
of .ts af'il1a1es car10'. p~oviae any wa-ranty remedy t:J you for any ciairrs. w:i.cn arise due !o tt:e failure :o follow ini;truct or.s. 

I • f " j ":l' I fl'C' 

2 When you are reaoy to sta't ll"le test, cut er tear oi:e~ the sealej bag that ccr.ta•rs the blac'< device, discard the sorcit (ilttlc cloth 
lookinq bag) As sOO!" as yo ... open ibe bag :ne dev ~e '! ·ot-. ano t'ie "' • '18S beg1.in Do remove the VOID sticker o• op.;r 
•he c aci< p!astic ho<-si~ or ·esuits v11 be ·nvalid 

3. Wnte each device number (or place bar code) along with yo1..r narre. test adoress. ard email address on the INFORMATION FORM 
below Write in the test BEGINNING date! Also indicate tre locatio1. floor lever & tne name of room (lE base'llent, livir.g room 
bedroom etc) vrere t'1e dev:ce :s be ng expcsed 

4 PLACE THE RADON DEVICE. Device should be paced :n the !o·.·:esr level of the house that is reguiarly useo for 8-rn hoi;rs per 
wee1< If you are making a follow-up measurE:men·. tfie US FPA reconmends plac·ng a device on each leve1 that ls used for living 
space. De test .n garage porer. kiter~,. r'o3et bathroom, fumace room. la:.mdry room rool cellar :~av/. space or sumo DO 
olace devices w'"lere tnty ,.,, n. 1:xposeo :: . .• ,.:-. '? .. M.d':y &Jo· nci•ceable oraf:s 'rom oper ooors w."ldows f•ep.a.;e rea:lair 
cond1t:onmg ver :s P.~c rlang c :;·a~ ec>· .. • / ~ at least 3 'ee: f·o ... e~eror doors o• \'1 rcows & at :east 2 ''='"" off tne floo· i"e 
device n ay oe p.acco 'ace-up or 'acti :..:>'.vn 1f pe1orming a dt.pl;ca1e test p.ace 2 oev1ces side by side t. apa·! l caVf:: eac.'1 device in 
piace & undisturbed fo; at ieast 91 days and up to 1 year 

5 ENO THE RADON TEST. Place device back 1r ~he bag (or use a z:p loci< bag), write the tes: C:NDING date on the 1 :-.. 1-oR~llATION 
FORM be1ow (necessary for analysis). Make sure the INFORMATION FORM is complete and LEGIBLE. 

6 Record the dev ce numbe•1s) fo• your reference and ability to retrieve results or.line Online resl.ltS a1e typically ava1iab e with1t' 1 4 ?O 
21 oays of the lao rece:ving :he deviceis). Get Results at: www.lnspectUSA.com/results 

; , P aoe the cev.ce(s} & inforr1at on form 1r. me 'Tlairng i:aci<age Write your retum address & seal the ma1hn9 package closed. 

Return IMMEDIATELY to: RADON LAB, 11 AWL STREET MEDWAY, MA 02053 
US Pnority Mail with DELIVERY CONFIRMATION is recommenced. 

,,.. "':'.. f 

If ae'.iver1 of yoi;r i<it .s lost or de!ayeo we wil' not be respors:b1e fer ~rvaJ:d results or for a free repiacemen~ kit 

\ . 
'r v~ 17'ay access you.r te~t results on our website www.lnspectUSA.com/results 

INFORMATION FORM t 
1-.,-~~~~.~~-S_endRoport~T_o~:,__~--~~~~~~~~~~~~~~T~e~s_t~a~d~d_re_ss~:....._~~~~~~~~ 
Na~ Cc.::ii:. (j;·c.cnc - r\uxkr & Associate;\, :nL. Na .... e· \\\:stlakc ! ami:ll. 

1P.o:iress - I Mc·ess - - -- ' 
______ __, 

..,,..,--=,__~,---'.l-S2 ! c~igdill R11ad, Suite i---------~--- ~ 3570 St. Chari~., Rock Roa.: 

c.ty. S:ato Z p: 1'110\ vii!.>. T'\ 37~32 C :y S:a:e l p· 1~ridgdon, ~1() 6.~r·.~; 

-------
Check here 1f devices were placed 4' apa1 , Ci-Jeck here if this test s a Post M1t1gation test - - ··· - ---· _______ .._____ - - - - --

Not~s 
1 

,_. 
- ,~.._.) ~:.~----

f De\/IOe" ') 

IF ocr leve ~ 
Na-..t: of rccr. 3 

'''·'i" ~ f( ., ! 

.lf' ...... ;; fm 
•2834141' 

ca 
·2934143• 

F1oor eve 

~ 
'2834144' 

F:oo· leve 

!l.ane o roor:-

I 
_j 



JISPltll_ 
LONG TERM (Aop'i;: i·~k) Ra:lo:T I es; :< < JNSTRUCTIONS 

9' Days - ;2 Monr11 Eltpe>Sl.re Pe·.od 

Device 1#: ----------

Device 2#: -----------

: Device 3#: -----

1r.:.truct1o:"S are prcvidea to you w·:h speci'ic s teps that rT•..ist be foliowetl lr.soectUSA. Nau::mal Sa~ety Products, Accustar Labs. or any 
of its affiliates, cannot provioe any wa·ranty remedy to you for any claims. wh!cr arise oue to t~e failure to follow ini-trL.c:tioi~s 

2 When yol. ere ready tc s:art tne test, cu1 or tear o;:en the sealed bag mar conta'ns the biac« oevice: discard the sorbit (little c/01/J 
looking b:ig). As soor. as yoJ Ope"l tbe bag t"le aev ce s ·ON" and thP tes• has begun Do remove the VOID sticker or ope l 
me o.ael< p as:~c .-:0Js1ng or ·es..i11s w .. ! oe mva.10 

3. Write ea;;n oevice numbe (or pace bar code) a ong wth your naf'T'e t st add ·ess. arc email aoaress on the INFORMATION FORM 
below Wnte in the test BEGINNING date! Also 1rio1cate the locat;or floor evef & 1"e name of roorn (IE basement l iving room 
bedroom e:c) wriere t>ie device .s be·ng exposed 

A. PLACE THE RADON DEVICE. Device sho..i.d be p.aceo m tne :owei;t .evel of the ho~i;e 1riat is regu:arry useo for 8 10 t·o1.ors per 
weeK If you are making a fo1low·L.P measL.r~me<i: ttie US FPA recommends P'li 1on9 a dev ce on each levei that ;s ui;co for v1ng 
space Do test 1r. ga aac PO··cf' ~ !c~"'~ c' :iflt oa.n·oom furnace ·::>arr., !aundry ·oon~ root cellar c·aw. c:pace or Sur' o JO 
piace devices whe: e tnt.y w1 . ~ e..:poseo :o P:g : • .;r-:<fa)' &for noticeaole drat:s ·rori open coors. winaows. fireplace rieatla1r 
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